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ANYTHING ann EVERYTHING 


FOR OXYACETYLENE WELDING AND CUTTING 


























Airco-Davis-Bournonville 
No. 3700 Heavy Duty Welding Torch 


The remarkable progress of the oxyacetylene 
industry is widely attributable to 
the consistent development of the Airco-Davis- 
Bournonville torch and the service back of it. 


Write for Airco booklet: 
“Anything and Everything for Oxyacetylene Welding and Cutting” 


AIR REDUCTION SALES COMPANY 


Manufacturer of Airco Oxygen—Airco Acetylene—Airco-Davis-Bournonville Weld- 
ing und Cutting Apparatus and Supplies, Acetylene Generators, and Spe- 
cially Designed Machines for Automatic Welding and Cutting— 
Nitrogen, Argon and other Airco Atmospheric Gas Products 


Controls the manufacture and sale of National Carinde 
Home Office: 342 Madison Avenue, New York, N. Y. 
Airco District Offices, Plants and Distributing Stations conveniently located throughout the country. 


Air Reduction Sales Co. maintains its own Apparatus Repair Shops in Airco District Office cities. 
“Airco Oxygen and Acetylene Service is Geod Service.” 


























What is back of Oxweld welding and 


cutting equipment 


Practically everyone knows 
what welding is—has had some 
done or is doing it himself. It is 
a world-wide indispensable 
time and money saver. 


Back of Oxweld welding and 
cutting equipment is the 
world’s largest manufacturer 
of such apparatus. Years of 
experience meeting and solv- 
ing the problerns of hundreds 
of thousands of its users are 
valuable assets to old, as well 
as new customers. 


Over one hundred and fifty 
trained and exclusively weld- 
ing apparatus men are spread 
country-wide to give facts, 


figures and practical assistance. 


on welding and cutting appli- 
cations. 


Oxwelding is almost human 


in its flexibility, readily mov- 
ing from the common-place to 
the spectacular performance, 
and it may fit in a score of 
places in production or salvag- 
ing parts, now unrealized 
by you. 


Do you want to know just 
where Oxweld can improve 
your reclamation and produc- 
tion methods? Oxweld engin- 
eers can tell you and will, 
without obligation on your 


part. 


Our vast experience is at 
your service—let us study your 
problems and point out Oxweld 
short-cuts to economy. 


Oxweld Resident Engineers, 
stationed in more than fifty 
important cities, are ready to 
work with you. 


OXWELD ACETYLENE COMPANY 


Newark, N. J. 


Chicago 


San Francisco 


‘WELDING AND CUTTING APPARATUS 


World’s Largest Manufacturers of Welding and Cutting Equipment 
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PAGE-ARMC 


ELECTRODES 
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High grade welding equipment would be of little 
value without the use of pure welding metal. 





Page-Armco Electrodes are the purest iron known 
commercially. The impurities taken in the aggre- 
gate do not exceed 16/100 of 1% when consider- 
ing silicon, sulphur, phosphorus, carbon, man- 
ganese, copper, oxygen, hydrogen and nitrogen. 





Page-Armco Electrodes conform to the American 


Welding Society Specifications for Electrodes, 
Grade E-No. 1|-A. 





Blue tag—ends of rods colored blue. 







Page Steel and Wire Company 
BRIDGEPORT, CONN. 


DISTRICT SALES OFFICES: 
Chicago New York Pittsburgh San Francisco 


MANUFACTURERS OF: 


Rods—Armco Ingot Iron and Special Analysis steels. 
Wire—Plain and Galvanized—Rope, Telephone, Telegraph, Bond, 
Strand, Oxy-Acetylene and Electric Welding Wire. 


KS Fence—Woven Wire for Farm and Railway Right-of-Way, Wire Link 
Ah Protection for Industrial Plants, Lawns, Schools and Estates, 





and Factory Partitions. 


~ 













INGOT IRON 


wt 
~ a's) 


ae 


m- 





Ey, 


Ne 


Nig!” 





os 





ad 






























THE WELDING ENGINEER 





Buyers’ Index 


Readers of Ghe Welding Engineer will find this index to contain the 
most accurate information obtainable relating to welding apparatus and 


supplies. ‘Ohe advertising section includes the principal manufactur ers 
PP princip 
of the United States. 





aCETYLENE GENERATORS 








Central Steel & Wire Co. 





astian-Blessing Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Cc. H. Dockson Co. 
Imperial Brass Mfg. Co. 
Metals Welding Co. 
Alexander Miiburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 
Smiin's inventions, Inc. 
superior Oxy-Acetylene Machine Ce. 
United States Welding 


ALUMINUM FILLER RODS 
Alr Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Wm. Cramp & Sons 
Davis-Bournonville Co. 
Electric Arc Cutting & Welding Co. 
Iron City Foundry Co. 
Davis-Bournonville Co. 
The Imperial a Mfg. 
Hauck Mfg. Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 
superior Oxy-Acetylene Mach. Ce 
Torchweld uipment Co. 
United States Welding Co. 


ALUMINUM FLUX 
Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Burdett “xygen 
Carbic Mfg. Co. 
Davis-Rournonyille Co. 
Cc. H. Dockson Co. 
The Imperial Brass Mfg. Co 
Hauck Mfg. Co 
Hoskins Process Development Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Morey Flux & Chemica! Co. 
Oxweld Acetylene Co. 
Purox Co. 
Superior Oxy-Acetylene Machine ©o 
Torchweld Equipment Co 





Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. r 


Nine years’ experience. 


Rochester Welding Works 
349 Orchard St., Rochester,N.Y. 








Wm Cramp & Sons 
Davis-Bournonville Co. 

Electric Are Cutting & Welding Co 
Burdett Oxygen Co. 

Hauck Mfg. Co. 

Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
Modern Engineering Co. 

Oxweld Acetylene Co. 

Purox Co. 

Superior Oxy-Acetylene Machine Ce 
Torchweld uipment Co. 

United States Welding Co. 


REAMERS, PORTABLE \fLEOCTRIC 
N. A. Strand & Co. 
Wodack Blectric Tool Corporation 


CABLE (For Leads) 
Electric Are Cutting & Welding ‘Co. 
General Electric Ce. 
Quasi-Arce Weldtrode Co. 
Transportation Engineering Corp. 
Wilson Welder & Metals Co. 


“SRBIDE (Calcium) 

Air Reduction Sales Co. 
American Carbolite’ Sales Co. 
Carbic Mfg. Co. 

Gas Tank Recharging Co. 
Shawinigan Products Corp. 
Standard Carbide Sales Co. 
Union Carbide Sales Co. 


CARBIDE (Compressed in Cakes) 
Carbic Mfg. Co. 


CARBON (Blocks, Paste, Etc.) 
Air Reduction Sales Co. 
National Carbon Co. 
U. 8. Welding Co. 
Electric Arc Cutting & Welding Co 


CARBON REMOVING TORCHES 
See “Torches” 


CAST IRON FILLER RODS AND FLUS 
Alr Reduction Sales Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 


Chicago Steel & Wire Co. 

Wm. Cramp & Sons 
Davis-Bournonville Co. 

Blectric Ars Welding & Cutting Co. 


United States Welding Co. 
Bierman-Everett Foundry Co. 
&LUMINUM SOLDER Burdett Co. 
Air Reduction Sales Co. 
Rurdett Oxygen Co. 
sfuuck Mfg. Co. 


Purox Co. 
Metals Welding Co. a Oxygen Co. 
NNEALING FURNACES ring , Modern Engineering Co. 
s Buffalo Dental — Co ; The Imperial Brass Mfg. Co. 
General Electric Co. Oxweld Acetylene Co. fh teiy Acetylene Co. 
\PRONS (Asbestos) Smith’s Inventions, Inc. Imperial Brass Mfg. Co. 
Chicago Bye Shield superior Oxv-Acetylene Machine Ce. Page Steel & Wire Co. 
yp Cutting 4 Welding Co. Torchweld Equipment Co jhe A. Seeere — Co. 
Purox ‘s Inventions, Inc. 
SBESTvS GLOVES rin Reduction Bale Cn oe ene Machine Co 
Bierman-Everett Foundry Co. orchweld Equipment Co. 
Burdett Oxygen 
e Shield Co. Davis-Bournonville Co. 
-Bournonville Co. Purox Co. PPER FLUX 
- ee See. on ‘Torchweid Equipment Co. Fo Reduction Sales Co. 
mperial Brass Bierman-Everett Foundry Co. 
Purox Co. SRALING GUTTETS Carbie Mfg. Co. 


Bastian- Co. 
Universal Oxygen Co. attain > = Davis-Bournonville Co. 


SBESTOS SHEET PAPER vie-aumeavitie Co. —s - 
CUTTING RODS (Elec. Arc) 


Air 
Burdett Oxygen Co. Harris Calorific 

—— Mfg. Co. | coe! ee Electric Are Cutting & Welding Co. 
CYLINDERS 


vis-Bournonville Co. perial 
C. H. Dockson Co. Alexander Milburn Co. 
ee Purox Co. — Wm. Wharton, Jr., & Co. 
Ball i’ Mountain Co cen Me ose A lene i hine C RILLS, RTABLE ELEOCTRI 
. c 
su or = ah Machina Ce. Torchweld Beutpenent Co. ge ieee nn EB. ontea @ & Co. , 
a ae eee CN AOETVILENE (Compressed in Cylinders) Wodack Blectric Too! Corporation 
Low TORCHES (Acetyiene) Air Reduction Sales Co. ELECTRIC ARC WELDING VUTFITS 


Commercial Acetylene Supply Co. Electric Arc Welding & Cutting Co. 
OOKS ( te Wi ) 
.. elaine finwineer elding Prest-O-Lite Co. Co. 
Electric Arc Cutting 4 & Weiding Co. 


General 
RRONs* FUT ER RODS Klauer Mfg. Co, 
RASS AND BRONZF FLUX 
Air Reduction Sales Co. 


Transportation eering Corp. 
United States Welding Co. 


Air Reduction Sales Co Quasi-Are Weldrode Co. 
Bierman-Everett Found Co. Westinghouse Elec. & Mfg. Co. 
Carbic Mfg. Co. sy Wilson Welder & Metals Co. 


& 
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FOR THE 
THERMIT WELDER 





Send the Coupon 
Today 


Order with this cou- 
pon enclosed check or 
money order for five 
dollars. If, after keep- 
ing the book five days 
for examination, you 
are not satisfied with it, 
you may return it at 
our expense and the 
purchase price will be 
promptly refunded. 








THE WELDING ENCYCLOPEDIA, Second Edition, 


THE WELDING ENGINEER 





is the most complete compilation of welding informaton 


ever published. 


No matter how much welding you do— 
No matter what kind of welding you do— 
No matter what welding process you use— 


If you Weld, you need this bognas 


It describes in detail the theory 
and practice of every welding 
process. 

It tells how to weld every 
weldable metal by each of the 
welding processes. 

It gives detailed instruc- 
tions for handling the impor- 
tant welding jobs. such as 
boiler welding, sheet metal 
welding, tank welding, 
pipe welding, etc. 

It tells how to pre- 
pare parts for welding. 

It tells how to install 
and care for welding 
equipment. 

It explains the 
meaning of all words 
and terms found in 
welding literature. 

It tells where to 
buy allstandard 
makes of welding 
apparatus and sup- 
plies. 

















388 Pages 
550 Illustra- 
tions 

Leather 
Grain 

Limp 
Binding 


FOR ALL WELDERS 


CONTENTS 


1. Illustrated encyclopedia covering all words, 
terms, and trade names used in welding. 


2. Oxy-Acetylene Welding.—Aluminum, Steel, 
Cast Iron, Copper, Brass, Bronze. (Full in- 


structions for welding each of these metals.) 
3. Electric Arc Welding.—Complete instruc- 
tions for welding all metals, studding, cutting, 
etc. 





4. Electric Resistance Welding. Includes 
Butt Welding, Line Welding, Percussion 
Welding and Spot Welding. 


5. Thermit Welding—The most complete 
treatise on this process ever published. 


6. Boiler Welding—An important subject for 
the welder to study. 


Welding Engineer Publishing Co., 
608 S. Dearborn St., Chicago, Ill. 


which find enclosed five dollars. 


refund the purchase price. 
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7. Complete chapters on Pipe Welding, Rail 
Joint Welding and Tank Welding, explaining 
procedure in detail. 


8. Heat Treatment of Steels. 


9. Rules and Regulations——-What can be 
welded ,and what cannot be welded. Rules 
also govern the installation and operation oi 
equipment. 

10. Charts and Tables—A fund of welding 
information at a glance. Includes color chart 
showing colors at various temperatures, and 
color chart showing proper adjustment of 
oxy-acetylene welding flame. 


ll. Condensed Catalogs.—Up-to-date infor- 
mation about the leading es of welding 
apparatus and supplies. The Buyers’ index 
is a convenient and reliable guide to the man 
who purchases or recommends welding ap- 
paratus. 
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Please send me a copy of The Welding Encyclopedia, Second Edition, for 
| understand that | may keep it for five 
days for examination and if it is not satisfactory | may return it and you will 
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ELECTRODE HOLDERS 
Electric Arc Welding & Cutting Co. 
General Electric Co. 
Quasi-Are Weldtrode Co. 
Transportation En peeieg. Corp. 
Wilson Welder & ls 


ELEOTRULYTIC OXYGEN AND HYUDBUGEN 
MENT 


GENERATING EQUIP 
Burdett Uxygen Co. 
international Oxygen Co. 
FILLEK KUDS (Swedish tron) 
Air Reduction Sales Co. 
Bierman-Everett Fday. Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Central steel & Wire Co. 
Chicago Steel & Wire Co. 
Wm. Cramp & Sons 
Electric Arc Cutting & Welding Ce. 
Vavis-Bournonville Vo. 
Hauck Mfg. Co. 
Modern a Co. 
The imperiai Brass Mig. Co. 
uxweild Acetylene Co. 
ae pnd 1 & Wire Co. 
Fah uxy-Acetylene Machine Co. 
Transporta eering C 


t Oxygen 
Central Steel we Wire Co. 
Bierman-Everett Fdy. Co. 
Carbic Mfg. Co. 
Davis-Buurnonville Co. 
International Oxygen 
The imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweid Acetylene Co. 
Purox 


ett Oxygen 
Bierman-Everett Fay. Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Universal Oxygen Co. 
wm, p & Sons 
Davis-Bournonville Co. 
Hauck Mfg. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Purox Co. 
Uxweid Acetylene Co. 
Reid-Avery Co. 
Torchweid Equipment Co. 
Superior Oxy-Acetylene Machine Cr 
United States Welding Co. 
FIREPROOF PLASTIC 
National Carbon Co. 
U. 8. Welding Co. 
FLUE WELDERS ( Electric) 
General Electric Co. 


Air Reduction Sales Co. 

Bierman-Everett Foundry Co. 

Carbic Mfg. Co. 
Davis-Bournonville Co. 


Impe 
Modern Engineering Co. 
Purox Co. 
Smith's Inventions, Inc. 
) 


fUBNACES ( 
Buffalo Denta! Mfz. Co. 


vis-Bournonville Co. 


1 Co. 
Superior Oxy-Acetylene Machine Ce 
IT'GES 

U. 8. Gauge Co. 





Rurdett 

Carbie Mfg. Co. 

Chicago Eye Shield Co. 
Navie-Ronernanvitt« Co. 

Cc. H. Dockson Co. 

Blectrie Are Cutting g: Welding Co 
International te © ‘o. 

Tmperial Brass Mfg. Co. 

Purox Co. 

Torchweld Equipment Co. 


aOOag re 


Air Reduction Sales Co. 
Carbic Mfg. Co. 

Chicago Bye Shiela Co. 
Davis-Rournonvilte 

Cc. H. Dockson 

Tmpertal Brase Mfe«. Co. 
ee ee Co. 


Purox 
Ovrasi-Are Weldtrode Co. 


ATROGEN 
Air Reduction Sales Co. 
American Oxygen 


Davis-Beurnonville Co. 

Cc. H. Dockson Co. 
international Oxygen Co. 
Imperiai brass Mig. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Purox Co. 

Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine ‘ « 
Torchweld uipment 
United states Weilcing Co. 


HOSE UNIONS 


Air Reduction Sales Co. 
1 Co. 


Carbic Mfg. Co. 

Davis-Bournonville Co. 

Cc. H. Dockson Co. 

Hauck Mfg. Co. 

Harris Calorific Co. 

Imperial Brass Mfg. Co. 

International nm Co. 
K-G Welding & Guiting Co. 

Alexander Milburn Co. 

Purox Co. 

Smitn’s Inventions, Inc. 

Superior Uxv-Acetylene Machine Ce. 


Torchweld Equipment Co. 
HYDROGEN 


Burdett Oxygen Co. 

Gas Products Association 

International Oxygen Co. 
ROGEN = 


Burdett Oxygen Co. 

International Oxygen Co. 

‘Universal Oxygen Co. 
E re TORCHES 


. Co. 
The imperial Brass Mfg. Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Vo. 
Purox Co. 
Smith's inventions, Inc. 
Superior Uxy-Acetylene Machine Co. 


Cc. 

Harris 

Pederal Brass Works. 
Brass Mfg. Co. 


The Imperial 

K-G Weiding & Cutting Co. 
Alexander Milburn Co. 
Purox Co. 


Smitn’s Inventions, Inc. 
superior Uxy-Acetylene Machine Ce 
uipment Co. 


Machinery Corp. 
Linde Air Froducts Co. 


VIL BUBKNERs (Preneating) 
Air Reduction Sales Co. 


Carbic Mfg. Co. 

Cc. H. Dockson Co. 

The Imyperiai Brass Mfg. Co 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 


Superior Oxy-Acetylene Machine Co 


ons -ACETYLENE CUTTING MACHIN&ES 


vis- Bournonville Co. 
American Oxygen Machinery Corp. 
Co. 


pressed in Cylinders) 
rican Oxygen Machinery Corp. 
Alr Keduciion Sales Co. 
Burdett Oxygen Co. 
Products Ass’n. 
International Oxygen Co. 
The Linde Air Products Co. 


Purox Co. 
OXYGEN AND HYDROGEN GENERATING 
PMENT 


OXYGEN PLANTS (Hi 


quefaction ) 
mn Oxygen Machinery Corp. 


M eering Co. 
Superior Oxy-Acetylene Machine Co 


PRESSURE GAUGES 


Air Reduction Sales Co. 
Bastian & Blessing 
Burdett Mg mg Co. 
— Mfg. Co. 
vis-Bournonvilie Co. 

on Dockson Co. 
Harris —— Co. 
Hauck M 
International , Co. 

Im | Brass Mfg. Co. 


The 
Alexander Milburn Co. 
Modern Engineering 


Oxweild Acetylene | 
Smith's Inventions, Inc. 
Fegrier Seis. Machine Ce 


Uv. 8. 
t yo 
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Carbic Mfg. Co. 


Carbic Mfg. Co. 
Davia-Bournonville Co. 
Cc. H. Dockson Co. 
Federal Brass Works 
Harris Calorific Co. 
tMauck Mig. Co. 
International Oxygen Co. 
The imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Uxweld Acetylene Co. 
Purox Co. 
Smitn’s inventions, Inc. 
~Acetyiene Machine Ce 
u'tpment Co. 
United States Welding co 
BUFFERS, oi ELECTRIC 
N. A. Strand & 


Wodack Electric Tool Corporation 
BEGULATING VALVES (Hyaregee, 
The Bastian-Blessing Co. 
Burdett Oxygen Co. 
Federal Brass Works 
Cc. H. Dockson Co. 
Harris Calorific Co. 
international Uxygen Co. 
The Imperial Brass Mfg. Co. 
Alexander Milburn Co, 
Modern Engineering Co. 
K-G Welding & Cutting Co. 
Purox Co. 
Superior Oxy-Acetylene Machine Co 
Smith's Inventions, Inc. 
Torchweld Equipment Co. 
REGULATING VALVES (Oxygen) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Carbic Mfg. Co. 
er Bournonville Co. 
Cc. H. Dockson Co. 
Federal Brass Works 
Harris Calorific Co.* 
Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Purox 5 
Smith's Inventions, Inc. 
ND BLAST 


Transportation ey mening Corp. 
SEAM WELDEKS (tiectric, 
pt Electric Co. 


Liberty Weld Co. 
—— (Oxy- ylene Welding and 


Air Reduction Sales Co. 
The Bastian-Blessing Co. 


Burdett Ox: Co. 
Daviobourhenette Co. 
- H. Dockson Co. 


Harris Calorific Co. 
International Oxygen Co. 

The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Metals Welding Co. 

Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 

Purox Co. 

Prest-O-Lite Co. 

Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld uipment Co. 
Intted States eeding Co. 


Welding and 
The Bastian-Blessing Co. 





Texas Headquarters for Welding 
and Cutting. Best Equipped 
Plant in the State. 


Southern Welding & Machine Co. 
aes College Street 


San Antonio, T exas 


Burdett Oxygen Co. 
Davis-Bournonville Co. 
Cc. H. Dockson Co, 
International 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene 
Purox 
Superior Oxy-Acetylene Machine Ce 
Smith’s Inventions, Inc. 
Torchweld t Co. 
United States Welding Co 
TANK CONNECTIONS (Oxygen and Acet) 
lene Adaptors) 


Air Reduction Sales Co. 
Davis- 


Bournon 
Cc. H. Dockson Co, 
international Oxygen Co 
Alexander Milburn Co. 
Purox Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Imperial Brass Co. 


Forchweid Equipment 
THERMALENE 





The Imperial Brass Mfg. Co. 


# & 
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UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. 


Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 


34 in. x2 in. (Lump) 
2 inex % in. (Egg) 
1%in.x ¥% in. (Nut) 

% in. x 1/12 in. (Quarter) 


For Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting Plants, Contractors’ 
Torches and Flare Lights, and nu- 
merous other pieces of Acetylene 
generating apparatus designed for 
the use of one of these sizes of Car- 
bide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, Ill. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


Balfour Building 


California and Sansome Sts., 


San Francisco, Calif. 





UNION CARBIDE SALES COMPANY'S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 


ALABAMA 
Birmingham...........-. 12 So. 20th St. 
MODES sc cewcccccccces 16 8S. Commerce St. 
Montgomery........ 15 Washington Ave. 

ARIZON 
PROCRIR ccc ccccccessss 2 8. Central Ave. 

ARKANSAS 
PR Ds 0 oc vvsvevecccs 123 S. Ninth 8t. 
Littlo Rock...--........-; 1400 B. 6th St. 

CALIFORNIA 
POCRRI «bn dias b+ onns 000455002 932 H St. 
Los Angeles............. 639 Gibbons St. 
Oakland (See San Francisco). 
DROTRMOIOs 0.0.00 cccccccesccsece 217 O St. 
PO Wid whe cvendd Seventh and J Sts. 


San Francisco, California and Sansome St. 
co 
Denver......Nineteenth and Wazee Sts. 
CONNECTICUT 
pe a ae 412 Trumbull St. 
DISTRICT OF COLUMBIA 
Washington 


eens Maryland Ave, and 9th St., S. W. 
FLORIDA 

Jacksonville, 13 Cedar St., P. O. Box 124 

Tampa......-.. 1702 Grand Central Ave. 
GEORGIA 

Atlanta. -Haynes and Rhodes Sts. 


P. . “Box 1694 
Savannah, Ogeechee Canal and Brough- 
ton St. P. O. Box 78. 
ILLINOIS 
Chicago.....122 So. Michigan Boulevard 
Dan seeeesececeess 611 Oak Bt. 


eee 


oo ae rr 133 W. William 8t. 
Bast St. Louis............ 700 Broadway 
Marion..315 8. Granite St., P. O. Box 747 
Monmouth............ 61% Public Square 
WORE dewcsnceccscs 100-110 Edmund 8t. 
Quincy......... +3 Delaware St. 
Springfield..... “Tso Washington 8t. 


pe ee Pree 501 E, Hickory St 





UNION CARBIDE 


INDIANA 
Bvaneville.rcccccacecess 1601 Illinois St. 
Vert Wages <<cconsyes ve 2206 Broadway 
Indianapolis...... 601-637 Kentucky Ave. 
Terre E'aute. ...ccccecce 714 N. Fifth St. 

IOWA 
Davenport... ccovcestoenas 118 Harrison St. 
Des Moines.......... Third and Elm Sts. 
Dubuque....... 8th and Washington Sts. 
Fort Dodge..... Central Ave. at 16th St. 
Ottumwa..... 207-9-11 S, Washington St. 
Sioux City..925 Fourth St., P. O. Box 398 
Waterloo........ --1209 Bast Fourth 8t. 

KANSAS 
Pittsburgh... ciescecsus 824 N. Broadway 
eee rere 154 N. Fifth St. 
Wichita....Douglas and Sycamore Aves, 


P. O. Box 961 


KENTUCKY 
AMOR. cvoss sy ceseeenererens Beaver Creek 
Gemeral Gay. cosssteesesan 306 Broad St. 
Louisville...... Cb» epeand 126 E. Main 8t. 
Middlesboro....... 1701 Cumberland Ave. 
LOUISIANA 
New Orleans........... 4124 Toulouse St. 
Shreveport. ...cccestes cave 616 Market St. 
Portiand . ..sccsscbaeeces 11 Exchange 8t. 
MARYLA 
Baltimore. ........+:; 19 E. Lombard St. 
Cumberiamd ...ccsbvecescapeyueds+ces 
NYS 18 N. George st., P. o. Box 172 
Salisbury. . «060066 stwarasn --406 Main St. 
MASSACHUSETTS 
En@ian OrcRare occas tcrdeeseisresenes 
Worcester....... bnaeeeees 15 Federal St. 
MICHIGAN 
Detroit ... 0. éseneems 6785 Hamilton Ave. 
Grand Rapids. .500 Shawmut Ave., N. W. 
Hancock......... First Nat'l Bank Bidg. 
Iron Mountain...... 513 Stephenson Ave. 
SROMWOOE . occ ccccvesn ec eeeeeneh es ee 
Jackson...... veebe on 618 South Water St. 
Muskegon..... ~+-..801 W. Western Ave. 
eee, eee 1830 N. Michigan Ave, 
Sault Ste. Marie........... COS Seesecceece 
Minneapolis. ..........+:. 334 N. First St. 
Virginia. .occccvcssvxdes 413 Chestnut St. 
MISSISSIPPI 
FIONSDOIE «soso cascdetes 1701-3 Levee St. 
MISSOURI 
Kanaas City......c<e. 1422 St. Louis Ave. 
St. Jetepe. .ccdcwaces 920 South Sixth St. 
St. -Louis......s (See East St. Louis, Il.) 
NEBRASKA 
QUIBMS .2 0: cebewanaee 1007-9-11 Jones St. 


Union Sta, P. O, 
NEW JERSEY 


PemmGen. . «<> dan Front and Division Sts. 
Sry ee 251 Ridgewood Ave. 
NEW YORK 
MEADOR... 00 cvecde acne tae ‘8 Slant Ave. 
inaiassten reer ee t Ave. 
Brooklyn...... +++ B82 Matropel tan Ave. 
ee ee a 1336 “2 8t. 
Geneva...... Exchange St. & R. R. Place 

CarieyVille § .0i60404avnss oneness he 
BONDAION. « 0 0 6:004s 6eh as 11 New York “Ave. 
Kingston..... O'Neil St., Near Broadway 
Wingare WOle 00. isicthctsasenwiakcrce 
Pouamhovggte okies 640 bane .....8mith st. 
and N. Y., N. H. & H. R. R. Tracks 
MOG sis oo odd eb dab eaees +» 135 Hote! 8t. 
Watertown. e+ seeeeeee 488 Court St. 
Whitehall. . cis chus ses “22- 23 Main 8t. 
NORTH CAROLINA 
Charlotte ....... Se ree 
Palmer St. & P. @N. R. R, P. O. Box 


peaesnr 3k 


04 W. Hargett St., P. 3: Box 149 
Wilmington Cocereseses na sessescocese 
Surry 8t., between “Castle & Queen Sts. 





Wilson, .700 Goldsboro 8t., P. O. Box 272 
NORTH DAKOTA 
Fargo Fifth b+ and Second Ave, N. 
Athens...........Factory and Moore Sts. 
CRRCOR..-.c00% 618 Mulberry Road, 8. E. 
Cincinnati... -.67 Plum 8t. 
Cleveland..... wey ‘Hanna Bldg. Annex 
Columbus.......-- «+«+e++830 Dublin Ave. 
Dayton..... oeeeee104-114 8. Wayne Ave. 
RR cna ecccsdcucaga .3388 East High St. 
Mansfield.......... ..40 West Third St. 
Steubenville. .....324-348 a. ha ey 8t. 
TOlOKO. 2. ccvcccccnsscesesss Erie St. 
Youngstown. Jones na Tpoittaln Sts. 
Zanesville....... »-++-Main and 2nd Sts. 
OKLAHOMA 
McAlester. ».ccccscccceceeeS N, Main ot 
Oklahoma City...... 4 West Park Place 
PUG «06 cs cvevens 1-11 Boulder St., North 
0 
Portiand..........+:% .15th and Hoyt Sts. 
PENNSYLVANIA 
Beaver.....+.. + seeee+262 Bast End Ave 


DuBois....Weber Ave. and Franklin St. 
East Greensburg..Clark and George Sts. 
14 gee 4 

Harrisburg. . 8. Ten 
Johnstown, Messenger Sta and B. & O. R.R. 
Philadelphia. ...Second 4 Fishers Ave. 
Pittsburgh ....... 
ab dl 1202 Chamber of. Commerce Bids. 

Pottsville... Railroad and Sanderson 
Scranton....... .-Penn Ave. and Vine oot 
Shamokin....... .-Fifth and Walnut Sts. 
Williamsport...... Canal and Court Sts. 
Wilkes-Barre....150 BE, Northampton St. 


SOUTH CAROLINA 


Charleston. .ocscstscvciscne 3 Liberty St. 
Chattanooga...... «esee-312 Pound Bldg. 
Knoxville........ ..426 West Depot Ave. 
Memphis....... 671 South Main St. 
Nashville........ *"[05-107-109 Broadway 
Dallas. «2. oesvse -+0+ +1008 Cates st. 
El Paso, First and Kansas Sts. . 
chdéncducescnsreéeursnel “ oO. "Box “103 
Houston ..... 
. Baker and. Cedar Bts.. P . “O. “Box i214 
San Antonio........- .116 S. Medina St. 


Waco........+++.Thirteenth & Mary Sts. 


UTAH 
Sait Lake City..108 W. Second South 8&t. 
VIRG 


Lynchbureg.......... ; es St. 
Norfolk. aii <— Nat. Bank of Com, yg 
Richmond..........+.++.17098 EB. Cary st 
Bluefield..... + Mannehe * 
Charleston. ‘Broad st. Poy K. & M. R. 
Elkins....... allroad Ave. and First a 
Fairmont..... st. 





: .. Auburn 
Huntington.. “Seventh Ave. & Eighth st. 


Wheeling........ 4sra and. McCulloch St. 
Williamson...... sseseeeeP. O. Drawer L 
ae 

Seattle.. ae i ave eo 
Spokane... +300 bee sae Y post 

La Crosse..... -.++-Front and King Sts. 
Madison........ .. 518-19 Williamson St. 
Milwaukee...... +seeeee 120 Jefferson St. 


is _ EASILY OBTAINABLE EVERYWHERE 
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OlfALS 
Welding Metal 


Is making sounder and tougher welds at a lower cost per 
lineal foot in thousands of welding shops. 
If you have not tried Weldite, it will be worth your while to 


request samples, which will be gladly furnished free of charge 
to shop foremen and any others interested in welding. 


Gauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
Purox Co. 
a Prest- ee Co. 
or Oxy-Acetylene Machine Co. 
on ted States Welding Co. 
Westingh oo Blectric & Mtge. Co. 


Reréey, Oxy gen Co. 
urnenvilie Co 


International Oxygen Co. 
Modern Engineering Co. 
Prest-O-Lite Co. 
Smith's Inventions, Inc. 
queer or Oxy-Acetylene Machine Co. 
© Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 
TRUCKS (Cylinder Carriers) 
Air Reduction Sales 
The Bastian-Blessing Co. 
Perdets Oxy: Co. 
Davis-Burnonville Co. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Purox Co. 
Superior Oxy-Acetylene Machine Ce 
Torchweld Equipment Co. 
United States Welding Co. 
VALVFS (For Oxygen Cylinders) 
Air Reduction Sales Co. 
Burdett Mfg. Co. 
International Oxygen Co 
Mattingly Automatic Valve Co. 


Furnished Copper Coated for Gas Welding 
Bare and Flux Cvated for Electric Welding 


Manufactured by 


CHICAGO STEEL & WIRE CO. 


103rd Street & Torrence Avenue, Chicago, III. 


WELDING APPARATUS (Electric) 
Electric Arc Welding & Cutting Co. 
Genera! Electric Co. 

Klauer Mfg. Co. 
uasi-Are Weldtrode Co. 
estinghouse Elec. Mfg. Co. 

Wlison Welder & Metals Co. 
WELDERS’ GLOVES 

Air Reduction Sales Co. 

Carbic Mfg. Co. 

Chicago Bye Shield Co. 
Davis-Bournonville Co. 

Electric Arc Cutting & Welding Co. 

International Oxygen Co. 

Purox Co. 

The Imperial Brass Mfg. Co. 
Transportation Engineering Corp. 

WELDERS’ GOGGLES 
Air Reduction Sales Co. 

Burdett Oxygen Co. 
Chicago Eye Shield Co 
Davis-Bournonville Co. 

Cc. H. Dockson Co. 

The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Modern Engineering Co. 


Purox Co. 

Quasi-Are Weldtrode Co. 

Transportation Engineering Corp. 
WELDERS MASKS 

Chicago Eye Shield Co. 

Electric Are ae and Cutting Co. 

General Electric Co. 





Torchweld Equipment Co, 

Transportation Engineering Corp. 

Wilson Welder & Metals Co. 
WELDING RODS AND WIRE 


Air Reduction Sales Co. 
Electric Arc Cutting & Welding Co 
Bierman-Everett Fdy Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
William Cramp & Son 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Davis-Bournonville Co. 
Cc. H. Dockson Co. 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Managanese Steel Forge Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Page Stee] & Wire Co. 
Quasi-Arc Weldtrode Co. 
Purox Co. 
Reid-Avery Co. 
John A. Roebling’s Sons Co. 
Torchweld Equipment Co. 
Transportation Engineering Corp. 
Wilson Welder & Metals Co. 
WELDING ROD HOLDERS 
Cc. Sorensen, 
WIRE AND CABLE (Asbestos Insulated) 
a Steel & Wire Co. 
& W. Fuse Works, General Electric Co 


ALPHABETICAL INDEX TO ADVERTISERS 


Amling, H 


Air Reduation. Sales Co......... é .Front Cover 
15 


American Carbolite Sales Co... 
American Oxygen Machinery Corporation. 
American Welding Society.... 


Bastian-Blessing Co., 
Bierman-Everett Fdy. 
Buffalo Dental Mfg. Co 
Burdett Mfg. Co 


Carbic Mfg. Co 

Central Stee) 

Chicago Eye Shield Co 
Chicago Steel & Wire Co 
Commercial Acetylene Supply Co 
Wm. Cramp & Sons 


Davis-Bourronville 
Cc. H. Dockson Co 
M. Keith Dunham 


E 
Blectric Are Welding & Cutting Co 


F 
Federal Brass Works 


Gas Products Assn 


Gas Tank Recharging Co 
General Electric Co 


Harris Calorific Co 
Hauck Manufacturing Co 


International Oxygen Co... 
Imperial Brass Mfg. 


K 
K-G Welding & Cutting Co 
Klauer Co 


L 
Linde Air Products Co 
Manganese Steel Forge Co 
Mattingly Automatic Valve Co.... 
Alexander Milburn 
Morey Flux & Chemical Co.............4+. BA 
Modern Engineering Co...............s«56 43 
National Carbon Co 
Oxweld Acetylene Co 
Page Steel & Wire Co 


The Prest-O-Lite Co., 
The Purox Co 


Q 
Quasi-Arc Weldtrode Co 


Reid-Avery Co 
Rochester Welding Works 
Roebling, John A., Sons Co 


Sall Mountain Co 

Cc. Sorensen . 
Superior Oxy-Acetylene Machine ie. 
Southern Welding Machine Co 
Shawinigan Products Corporation 
Smith’s Inventions, Inc 

Standard Carbide Sales 

N. A. Strand & Co 


T 
Torchweld Equipment Co 
Thermalene Gas Corp 
Transportation Muginesing 

U 
Union = — GOrs cin Me secbeccncee 
Uw 8s. Ga ; 
United States Welding Co 


w 
Westinghouse Electric Mfg. 
Wm. Wharton, Jr., & Co., Inc 
Wilson Welder & Metals Co 
Wodack Electric Tool Corporation 


& 
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The right foundation 
for good welding 
is pure gas. 


Commercial Acetylene is made for the welder who 
takes pride in making strong welds. 






Our pride is not so much in the amount of acetylene 
we sell as in the purity of our product. 









Are you acquainted with the Commercial sales plan? 
Thousands are. 


ClAL, 
NE, 


TYLE 






Build your business on Commercial Acetylene. 


if 
Aa 


=I 












Supplied in the following sized cylinders: 
10x30 in. size approx. capacity 125 cu. ft. 
12x36 “ “ oe “ 225 “ee “ 
12x44 ri “ “ “ 275 “ “ 


ER 


iME. D 





~ 


COM 
A 


CE 
| 
ACETYLENE 


Le 


Commercial Acetylene Supply Company 
Main Office: 80 Broadway, New York City 
Railway Exchange Bldg., 80 East Jackson Blvd., Chicago, III. 
Atlanta, Ga. Boston, Mass. Bound Brook, N. J. 


East Deerfield, Mass. Los Angeles, Calif. Blue Island, Ill. 
San Francisco, Calif. W. Berkeley, Calif, 
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BURCO S&S. C. Torch 


for cutting 
Price $50.00 
Including Tips 


BURCO T eae a. pins ll 

















BURCO W. C. 


combination welding and cutting torch 
Price, $60.00 
Including Tips 


} i y BURCO W. D. Welding Torch 
Price, $35.00 
Including Tips 


This BURCO Oxygen 
Regulator is made 
for high and low 
pressures —a _ real 
combined welding 


and cutting regulator. 












It is unnecessary to buy two oxygen regu- 
ion Seat Guide, lators—-T he BURCO will serve equally 
2—Eompreesion ering well for both welding and cutting. 


4—Seat 
5—Diaphrag m. 
¢—axpaneite Spring. 


BURDETT .2 


















{fj} ANUFACTURING CO. 


Chicago, Illinois 





May, 1923 





THE WELDING ENGINEER 





a Weng RVICE is not an ac- 
ve cessory to the BURCO 
SMNe line—it is built right 
into the apparatus as it goes 
through our factory. BURCO 
torches and regulators are made 
to enable the welder to produce 
sound welds with the least pos- 
sible consumption of gas and 


time. 


BURCO welding and cutting 
torches work on the even pres- 
sure principle, so that equal vol- 
umes of gas are consumed. They 
mix the gases thoroughly, so that 
no gas is wasted. 





Built-in Service 


BURCO combination welding 
and cutting torches enable the 
operator to change from weld- 
ing to cutting without loss of 
time — besides making it un- 
necessary to purchase an extra 
torch for cutting. 


BURCO oxygen regulators are 
made gas-tight and everlasting. 
They save the cost of a second 
regulator and reduce operating 
time. 


Buy BURCO equipment and 
reduce your welding costs. Every 
BURCO feature is a money- 
saver—that’s what we mean by 
“Built-in Service.” 


Correspondence is invited from distributors who 
can give the BURCO line suitable representation 
in territory which .is, as yet, unassigned. 


St. Johns Ct. 
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Cramp’s Welding Rods 


We also furnish Welding Rods of Cast Iron, Copper 
Covered Iron and American Iron for welding steel, 
Vanadium Steel, Nickel Steel, Cast Aluminum, Drawn 
Aluminum, Soft Brass and Phosphor Bronze, als 
Steel Electric Welding Rods both flux covered and 
uncoated. 


Parsons’ Manganese Bronze Cramp’s Cast Iron Solder 


for repairing Scored Cylinders and Water Jackets 
etc. Thoroughly tried for several years by our cus- 


Rolled Welding Rods—The strongest bronze welding euuhére and $6bhd dnllvdly eutbdectary. 


rods made for Oxy-Acetylene Welding and High Fire 
Brazing of Malleable Iron, Brass and Bronze. The use ; , 
of Parsons’ Manganese Bronze Filler Rods in brazing Cramp $s Aluminum Solder 
malleable iron results in the strongest possible weld 


or braze and insures satisfactory work. A joint properly made with this solder is stronger 
than the original casting and is preferable to a welded 
joint. 


We furnish and will be glad to esti- 
mate on all kinds of brass and bronze 
castings. 





The William Cramp & Sons Ship & Engine Building Co., Philadelphia 

















it ought to be 


Go” CANADIAN 


CARBIDE 
is Good Carbide 




















CANA ORAL EN NG EON IT AS eer Ri gear ges Be 
—- — = ee ee vs 


one 


SHAWINIGAN PRODUCTS CORPORATION 20vmuanse 
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Roebling 
Welding Wire 


Conforming to Spec. E1B gy ath sos of The American Welding 


ROEBLING ELECTRODES 
Absolutely uniform in quality 


Roebling Wire Electrodes are sup- 
plied in the following standard sizes: 
%4-in.; ¥#s-in.; de-in.; 4%-in.; dy-in.; ve- 
in.; sz-in., having a standard length 
of 14-in., in bundles 50 lbs. each, and 
are always available for quick ship- 
ment. Sizes other than the above 
and as large in diameter as '%-in., 
having any length required, either 
straightened or in coils can be fur- 
nished on order. Roebling Electrodes 
give maximum penetration and maxi- 
mum ‘strength of welds. 


ROEBLING GAS WELDING STICKS 


99.75% Pure Iron 


Roebling Wire Gas Wslding Sticks are copper coated to 
distinguish them easily from Roebling Electrodes. They are 
supplied in standard sizes: M- -in.; #e-in.; %-in.; fy-in.; y-in. 
fo-in.; gy-in.; yy-in.; and in standard lente of 36 in. in 
bundles weighing 50 Ibs, each, well protected by weatherproof 
paper or burla Sizes other than the above either straight- 
ened or in ‘elle can be furnished on order. 


JOHN A. ROEBLING’S SONS CO. 


TRENTON, N. J. 











fn 


TIT 























PIONEERS ~- JGBBERS 
APPARATUS FOR GAS MFGS. 


























Preheating Blowpipes 


The two most essential points in welding 
are: 

FIRST: The use of a proper sized oxy- 
acetylene flame. 

SECOND: The saving of gas by preheat- 


ing your work for the oxy-acetylene flame. 


The first is under your control in the use 
of the oxy-acetylene apparatus you have 


selected. 

The second, we can aid you in by supply- 
ing the proper blowpipe for preheating pur- 
poses. 

We manufacture blowpipes for use with 
Coal Gas, Natural Gas, Gasoline Gas and 
Acetylene Gas, with Air Blast. 

Our catalog “‘B. X."" free for the asking, 


contains full description and prices. WANT 
ONE? 


Buffalo, N. Y., U.S. A. 





Buffalo Dental Manufacturing Co. 








CLEVELAND 
——__ on 








Wit ie 




















Federal Regul 


ators 
Help SELL Your Torches 


100% Efficient 


Cheapest in the End 














Improve 
Your 
Torches 
By Using 
6é F ederal 9? 


Regulators 


“Ask for 
Catalog” 


FEDERAL BRASS WORKS 


3100 SOUTH KEDZIE AVENUE, CHICAGO 
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is “Quality 
The Cooperative Factor Protects 
Profits”’ 

HE members of the Gas Products Asso- 

ciation practice mutual helpfulness. They 
extend to their customers that same sort of co- 
operation, and offer them the full benefit of the 
Association’s research studies as to economical 
and efficient oxy-acteylene and oxy-hydrogen 
welding and cutting—the combined engineer- 
ing skill and technical knowledge of its mem- 
bers—plus the total productive capacity of 
their 39 conveniently located plants. 


Reg. U. 8. Pat. Off. 
Non-Flash Apparatus 


Unequaled 
Records for Success and 
Size of Installations! 


The shrewd buyer will consult the owner of 
one of these plants before concluding arrange- 





ments for oxygen or hydrogen supply. 








CALIFORNIA 
California Compressed Gas Co., 


Angeles . 
California Compressed Gas Co, 
Oakland 


COLORADO 


Colorado Cumpressed Gas 
Denver 


ILLINOIS 
Aeme Oxygen Co., Chicago 
Burdett Oxygen & Hydrogen Co., 
Chicago 
Electrox Co., Peoria 
National Oxygen Co., Chicago 
Swift & Co., Chicago 
INDIANA 
Indiana Oxygen Co., Indianapolis 
Logansport Oxygen Co., Logansport 
10WA 
Bettendorf Oxygen Hydrogen Co., 
Bettendorf 
KENTUCKY 
Kentucky Oxygen & Hydrogen Co.. 
Louisville 


LOUISIANA 
Louisiana Oxygen Co., Inc., New 
Orleans 
MANITOBA 
Auto-Lite Gas Co., Ltd., Winnipeg 


MICHIGAN 
Burdett Oxygen Co., of Detroit, 
Detrol : 


t 
Michigan Ox-Hydric Co., Muskegon 
National Oxygen & Machinery Co.. 

Detroit 


MINNESOTA 
Commercial Gas Co., Minneapolis 


MISSOURI 
Kansas City Oxygen Gas Co., Kan- 
= sy (two plants in Kansas 
ty 
St. Louls Oxygen Co., St. Louis 
MONTANA 
Mountaineer Welders’ Supply Co., 
Butte 


Submit your welding problems te any of these plants 


Gas Products Association 


140 S. Dearborn Street 


ALSO“OTHER NECESSARY 
EQUIPMENT and SUPPLIES 
FOR OXY-ACETYLENE and 
OXY-HYDROGEN WELD- 
ING AND CUTTING 


THERE’S A PLANT NEAR YOU! 


OXYGEN AND HYDROGEN - 











NEBRASKA 
The Balbach Co., Omaha 


NEW YORK 
American Oxygen Machinery Corp., 
New York 


Clarke Chemical Co., Wickliffe 
Ohio Electrolytic Oxygen Co., Cin- 
cinnati 


OKLAHOMA w 


Burdett Oxygen Co., of Oklahoma, 
Oklahoma City 
Tulsa Oxy-Hydro Co., Tulsa 


OREGON 
Portland Oxygen & Hydrogen Co., 
Portland 


PENNSYLVANIA 
Burdett Oxygen Co., Philadelphia 
(plants at Chester and Norris- 


town) 

Burdett Oxygen & Hydrogen Co., 
Pittsburg’ 

National Oxygen Co., Erie 


TENNESSEE 


Burdett Oxygen Co., Chattanooga 
Memphis Oxygen Co., Memphis 


TEXAS 
Burdett Oxygen Co., of Texas, Fort 
Worth 
Magnolia Gas Products Co., 
Houston 


UTAH 


Utah Compressed Gas Co., Salt 
Lake City 


WASHINGTON 
Washington Compressed Gas Co., 
Seattle 


CHICAGO, 


+ ae ‘Ey he ot 


ILL. | 





The high standing TORCHWELD en- 
joys in the iron, steel and metal working 
industries has been earned—only as such 
things can be earned—by giving down- 
right good value! 


TORCHWELD patented construction 
provides many advantages, invaluable to 
the welding and cutting of metals. 


Equal Consumption of Oxygen to 
that of Acetylene for welding. 


Equal Gas Pressures for Welding, 
and lower pressures than usual 
for cutting. 

Freedom from flash-backs—regard- 
less of the size of the welding or 

cutting job, — gases properly 

= beyond heat radius of the 


wi 


Positive safety, whereby any at- 
tempted flame propagation into 
the welding or cutting torch is 
expelled. 


Consider also that TORCHWELD welding 
torches are machined from solid bar brass 
stock, and that principal parts of the cut- 
ting torches are similarly made; all perma- 
nent joints are brazed. Heavy duty welding 
tips are machined from solid bar copper stock, 
and are sufficiently heavy to make them sturdy, 
long wearing, and free from seating troubles. 
TORCHWELD torches are as well balanced 
as the beam on a scale; they do not tire the 
operator. 


A comparison of qualities and prices will reveal values 
you will eventually require and demand in torches, 
regulators, and general welding and cutting equipment. 


Buy Torchweld Now! 


Torchweld Equipment Company 
Fulton and Carpenter Sts, Chicago, Il. 
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Trade Mark 


NS 





A ONE BRAND, HIGHEST QUALITY 


CALCIUM CARBIDE 


The trade name Carbolite has represented 


our product continuously for many years. 


Its appearance on each package is a guarantee of its ex- 
cellence and a protection to our customers. 


Carbolite is carefully manufactured from ea) 





best grade raw materials insuring at all 
times a superior quality, both in purity and gas yield. Our 
modern screening and inspection system also makes certain 


Packed only in 
Yellow Containers 


SUttipeie 





can be supplied promptly from warehouse stocks. 


American Carbolite Sales Company 


_ General Offices 
DULUTH, MINN. 


WAREHOUSES IN ALL CENTRAL STATES 


a thoroughly clean product, uniform in size. 
Carbolite is made in all standard sizes and 





PSevevgeevre« 
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A Smith Kerosene Pre-Heating Torch is 
simple in construction and operation. It 
consists of a torch which can be heid by 
hand or mounted on adjustable stand as 
shown. Feeds with compressed air and 
kerosene, which is not under pressure A 
complete vaporization is obtained that 
eliminates need of generating. Simply 
drop tube in kerosene can or tank, light 
torch, and all is ready. Distillate or gaso- 
line may also be used, or even drained 
crank case oil. Flame easily adjustable 
from six inches for mild heat to five feet 
for an intense heat that will melt cast iron. 


A Tool You Will Use Every Day 


No equipment in your shop or plant will make you th¢ 
money this tool will. It will do every job that a forge 
will handle and a lot of others besides. It is instantl) 
portable to any place where needed and quickly 
adapted to any work, large or small. It costs less to 
operate than a forge. Modern shops are discarding 
the older, slower forge methods for this modern Smith 
way of heating and pre-heating. They find they can 
handle more jobs, handle them quicker, do them for 
less cost. 


No matter what nature of pre-heating 5 
, . 2 = Price onl 0.00 
for welding required a Smith Pre-Heat- Bog 
ing Torch will do it. In addition it is Complete as shown here. 
ful hw . wr , Order from your jobber or 
useful every day for countless other send to us for detailed liter- 
jobs—shrinking tires or bands, heating ature. 


rivets, straightening auto axles, and 

frames, expanding pistons, removing 

bearing metal, heating babbitt ladles, mM ITH 

skin drying molds, building up gear 

teeth, cutting oil and grease from en- 

gines, fenders, etc., reclaiming tin and INVENTIONS 
solder, spray painting, etc., etc. INCORPORATED 


Exclusive Manufacturers of Welding and Cutting Equipment. Minneapolis 


“Would not be without it” 


Why bother with costly and doubtful pre- 


heating methods? 











Wanamaker Coated Electrodes 
ARC WELDING 





Reduce your labor costs. 
Reduce your current costs. 
Reduce your electrode material costs. 


Increase your production. 
Increase the operators’ efficiency. 
Increase the quality of your welds. 


Write for details. 


The new Tecor Specialties Bulletin describes 
the WANAMAKER COATED ELEC- 
TRODES, also a complete line of welding ac- 


Do it better, cheaper and faster with a | cessories. 


Hauck KEROSENE Preheater. 


Write for Bulletin 127 


HAUCK MANUFACTURING CO. 


Established 1900 





122 Tenth St. Brooklyn, N. Y. 


Write for it today. 


Transportation Engineering Corporation 
15 PARK ROW, NEW YORK CITY. 
220 SOUTH STATE ST., CHICAGO, ILL. 
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K-G 


Cutting Welding 


TORCHES 


Any Length Desired 
for Any Gas Desired 


K - G Welding and Cutting Co., Inc. 
556 West 34th St., N. ¥. City 


SALES OFFICES: 
Philadelphia, Pittsburgh, Chicago, Springfield, Mass. Norfolk 








Salesmen Wanted 


Apparatus and supply men calling on the welding 
trade can build both friendships and profits by taking 
subscriptions for 


The Welding Engineer 


and 


The Welding Encyclopedia 


When you have transacted your business with your 
customer you will do him a good turn and serve the 
best interests of your firm and the whole trade by 
calling his attention to these two publications. 


They contain information which every welder ought 
to have. Remember that one useful suggestion may 
save the welder the price of his subscription for years 
to come. 


With the co-operation that we supply from this end 
you can easily make good profits on spare moments. 
We'll supply an agent’s outfit that’s complete, easy 
to tuck into your portfolio, and helpful. 


Write us today. 


The Welding Engineer 


608 S. Dearborn St. Chicago 
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BRAND 


CALCIUM CARBIDE 


Is made from best grade of coke and 
lime. Scientifically treated in an elec- 
tric furnace so as to produce carbide of 
excellent quality and large gas yield. 


For ACETYLENE 


Packed in 
non-return- 
able steel 
drums con- 
taining 100 
lbs. net. 


Manufactured by 


Gas Tank Recharging Co. 
Works: Keokuk, lowa 
General Office: . Milwaukee, Wis. 


Distributed by 


The Welding Metals Mfg. Co. 


4400 Perkins Avenue 
Cleveland, Ohio 


DETROIT BRANCH , 
122 Larned Street, East Detroit, Mich. 
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Better standards of practice are 
often suggested. New applications 
are pointed out. The vexing prob- 
lem may be a common one which 
Linde has helped to solve many 







Linde Engineering Service 
for Linde Users 


Linde users seldom fail to save time and money by availing 
themselves of Linde Engineering Service. 
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Sales Office in that locality, and is 
based upon the vast knowledge of 
the whole Linde organization in the 
uses of oxygen, resulting from many 
years’ experience. The resources of 














times. the Linde Engineering Staff and 
The field work with Linde users Research Laboratories are called 
is carried on through the District upon when necessary. 


For your convenience 31 plants and 58 warehouses 


THE LINDE AIR PRODUCTS COMPANY 
Carbide and Carbon Building, 30 East 42d St., New York City 


The Largest Producer of Oxygen in the World 


















District Sales Offices: 
Atlanta Chicago Detroit New Orleans Pittsburgh 
Baltimore Cleveland Kansas City New York pr Francisco 
Boston Dallas Los Angeles Philadelphia 
Buffalo Milwaukee oe iiate 






LINDE OXYGEN 
























LOCOMOTIVE FRAME WELDING 


Welder Must Have Room to Handle Torch Comfortably— 






Take All Time Necessary — Welders Work in Shifts 
By A. F. Dillon 


L'CH has been said in the past regarding Locomotive 
M Frame Welding by the Oxy-Acetylene process. Some 
say it is impossible to make a successful frame weld by the 
above method, others say it can be done. As a matter of fact 
there is nothing impossible in making a real successful 
frame weld with a welding torch. In fact I feel confident 
that if any welding foreman in a railroad shop has his frame 
welding job properly systemized he can expect some mighty 
fine results, but he can also expect to have a great deal of 
work to do in instructing the welders how to handle the job, 
from the preparation to the finish. He also must watch the 
mechanics in his work of lining up, spreading and chipping 
the frame for a weld. 

The welding of frames is by no means a new venture in 
any railroad shop, but considering the failures with the num- 
ber of successful welds there is no doubt room for a better, 
and more systemized practice in handling them. 

Failures in ffame welds can be contributed to some of the 
following facts: Incompetent operators, poor grade of welding 
wire, improper spread, and to many times wher a frame is 
being prepared for a weld, the Master Mechanic, Superinten- 
dent, General Foreman, or whoever has charge of such work, 
cannot see the need of removing such castings, rods, and 
riggings adjacent to the weld, or that would materially inter- 
fere with the welder in getting easy access to perform his 
duties with the utmost care. 

Most foremen or those giving instructions for the removal 
of such parts, have the idea, that a welder can get into a 


The illustration at the right 
shows an ingenious and effec- 
tive method of holding heavy 
frames together for welding. 
Experience in this shop has 
also proven that better results 
are obtained when two or more 
operators are provided for the 
heavy jobs, so that they can 
work in shifts and avoid over- 
fatigue. The tendency to hurry 
through the job is thus avoided. 
Below is a close-up view of a 
broken frame with lagging wired 
on to hold the heat. 





Fig. 2. Lagging Helps to to Hold the Heat in 
the Frame 


e Fig. 


knot hole, and’ make a successful weld but such is not the 
case, and neither can it be expected, that welding done under 
such conditions will be successful. Taking down the neces- 
Sary parts many times saves the making of another weld 
later. 
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I have been instructed in the past to make a frame weld 
thru the spokes 6f a wheel. The result was what any broad- 
minded welder might expect, a failure. 

Successful frame welding is accomplished by studying 
every detail that enters into the job, from the very start to 
the finish, Every man must know.his particular part of the 
work, and when to execute it 
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FRameE SPREADER 
Wrru Wevas Inserrep. 


Fig, 1. This Sort of Spreader Works Better than Jacks. 


Even the helper has his part 
































to look after. He must see that the welding torches are in 
readiness at all times, and that oxygen, acetylene, welding 
rods, sledges, flatlers, fullers, etc. are ready for use. 

Taking the few above facts as a foundation for part of the 
preparation let us look into the preparation itself. We weld 
frames of all descriptions ranging in size from 3”x4” to 
6”"x9”. 





3. Putting a Heavier Front Section in an Old Frame. 


The conditions existing in every frame weld are not the 
same. There may be frames of a 4x4 dimension that te- 
quire more expansion than some other 4x4 because of its 
location and relation to some section of the locomotive. It 
may require more strength at one point than at another, it 
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may be in a position that is close coupled, and the expansion 
more difficult to get or it may be where there is plenty of 
zoom for expansion. Therefore the following table on ex- 
pansions gives approximate figures, which we have found best 
for various classes of frames 


Size Location of Break Expansion 
3"x4” Top or Lower Rail—Pedestal.... 4” 
4”x4” Top or Lower Rail—Jaw verte fs” 
4"x44%”" Top Rail—Pedestal—Jaw i alae 43” 
4”°x5" Top or Lower Rail—Jaw Scapuasieiesadie ne Lag +f 
5”x6” Top Rail—Jaw tila 43” 
6”x8”" Top Rail—Jaw Se, 
6"x9” Top Rail—Jaw mn 4,” 


The easiest method of spreading a frame is by the use of a 
frame spreader as shown in sketch. This spreader can be 
placed in most any part of the frame by cutting a slot in 


the fracture of the frame to enable the use of a wedge. Then 





Fig. 4. Two Welders Making First Weld on 
Fra 


me. 





Fig. Frame Weld Completed. Note That 
These Welds Are Strongly Keinforced. 


by alternating the sledging first on the wedge in the frame, 
then to the wedge in the spreader, it is not difficult to obtain 
the desired expansion, and to keep it. 

The tise of jacks is not so sure a way to hold your expan- 
sion, especially when the frame is spread the day before weld- 
ing, because of the fact that the jacks will settle some if a 
heavy strain is left on them for any length of time, whereas 
the spreader being of solid construction you are able to hold 
the expansion. 

You will note in illustrations 2, 3 and 4 the method em- 
ployed in cutting a frame for a weld, the V being cut from 
both sides, after which it is chipped and a piece of % in. spring 
steel tacked to the bottom for a foundation to start the weld. 

One of the main items in frame welding is that of holding 
a welding heat during the entire welding operation. This item 
has been the cause of many frame welds failing. During my 
time in welding I have used most every method of heating a 
frame for a weld, but the system we now use I feel has 
brought better results than any other. 

The use of 1% in. lagging tightly wired to the frame as 
shown in illustration 2 will hold more heat in a frame than 
any other method I know of. The heat generated by the two 
welding torches, which are kept on the frame from the start to 
the finish, will not radiate through the frame for any great 


distance, but the immediate section around the 
be up to a welding heat until the weld is completed 

After the lagging is properly placed and tightly wir 
frame you are ready for the heat. Under the abovy 
tion the use of three welding torches will bring the 
to a welding heat more rapidly than any other me 
at the time the heat is obtained the welder is ready 
instead of tearing down a furance as is the usual 
Frames of large dimensions can be preheated by othe 
very advantageously. 


After the weld is completed the top and sides of 
are trimmed with a welding torch after which it is 
by the use of Flatters, Fullers and a Sledge, which 
makes a neat looking weld, but closes up the 
steel thereby adding strength to the weld. 

The piece of spring steel can easily be removed 
hammer, chisel and sledge and the bottom dressed up 


grat 





Fig. 6. Side View of Completed Frame. 


ing lagging around the weld the frame is allowed 
slowly. 

in releasing the frame spreader there are a good 
things to consider. In cases where it is hard to 
required expansion, and after getting it you know ot 
realize the amount of strain on the spreader, the logica 
to do is to hold your heat until you have finished th: 
before releasing the spreader. For frames which 
so hard to spread, the spreader can be released wh 
weld is three quarters finished. Under the above met! 
releasing the spreader we have very good results in 
the frame back to the original tram marks. However 
frame is vx in, to vz in. long it is to an advantage inas 
as you have a compression weld rather than a tension 

Our system in welding frames is that of taking 
time necessary, and following the idea of allowing the 


metal to settle in as quiet a condition as it is possi 


rather than letting the molten metal run all over th: 
leaving laps, seams, and checks, which in some cas: 
almost impossible to get out. We do not allow any 
to raise his oxygen or acetylene pressure above 15 
and we also caution them not to work fast. The weld 


instructed to make a heavy ripple weld across the fron' 
the weld up one side and then up the other, always wor 


toward the center of the weld. 


(Continued on Page 32) 


4 
z 
‘ 
ad 
‘ 
5 


* _— A ENS ROI = IT aT ET TT Po eel ae 


wrt 


AP Soe 











AUTOMOBILE FENDER WELDING 


Practice on Small Scrap Pieces Shows How to Get Best 
Results—Dented Fenders Can Be Made to Look Like New 


Syracuse, New York, 
Friday, 
Dear Ed: 

Having heard so much about a well known fender welder who 
has a shop near here, I decided today that I would make a spe- 
cial point of calling upon him and learning first hand just how 
he became so well known in this particular line. The effort was 
well worth while, for I saw work that was simply wonderful. 


“It has always been my impression that welds on fenders were 
not very successful,” I said to him. “From the looks of things 
around your shop you are evidently of a different opinion.” 

“You are quite right,” he replied. “The weld as ordinarily ap- 
plied to a fender is very short lived. It would seem that regard- 
less of how much care and pains are exercised by the average 
welders that they do not carry the work quite far enough or, in 
other words, they do not analyze their problem and get at the 
source of the trouble. The only difference between the other 
fellow’s shop and my own is that I have made a careful study 
of fender welding and people come to me from many miles around. 
Not that I make my charges any less than the other fellow, in 
fact I guess they are almost iwice or three times as much; but, 
I do take pride in doing my work right. It is absolutely guar- 
anteed and I never have a job come back.” 


“But I have heerd welders many times state that welded fend- 
ers never stand up; you are evidently doing the impossible,” I 
mentioned. 

“Yes, I have heard that remark many a time myself, but I 
have welded thousands of fenders and can refer you to every cus- 
tomer I do work for. They will all tell you that fenders can be 
welded and that I am doing it every day successfully. Why, I 
have heard of men even trying to braze fenders, but they all have 
the same results. They last for a little while; look pretty good, 
and then break off. Personally I cannot understand why these 
welders do not figure out what their trouble is and correct it, the 
same as I have done.” 


“But, tell me, what is this secret of yours. Aren't all fenders 
made of the same metal and by the same process, or do they have 
to be treated differently ?” 


“No, they are not all made the same, each manufacturer has a 
different design; they draw their metal different and in many 
cases use different kinds of material,” he answered. “The most 
common metal of course is steel, but on many of the high priced 
cars sheet aluminum is used, and that of course is treated entirely 
different from the steel.” 


“That’s all well and good,” I said, “but I thought you were 
going to tell me how you get around the eventual breakage, which 
characterizes so many of the welds you were telling me about.” 

“As I said before, the only way to get at the source of the 
trouble and overcome it is to do a little analyzing, and having done 
so I have found out that a fender breaks from one of four 
different causes, which are as follows: 


1. Vibration : 

2. Accident 

3. Internal strains in forming the metal. 

4. Additional strains due to loosening of supports 


You see we welders are really M. D.s. (metal doctors) and must 
know the cause before we can permanently “cure” our patients. 
You see I have placed vibration first for on automobiles and 
trucks there is usually a great deal of it to be found and the 
metal breaks, of fatigue more than anything else. Accidents come 
next, but this is really an outside force and the fender itself is 


aan 


not to blame. Internal strains left in the metal by the manufacture 
will always show up eventually. The last cause I mentioned, that 
of added strains, is another cause which cannot be attributed 
directly to the fender. It is natural that if additional force is 
brought to play upon the fender and it is not designed to carry 
it, that it will result in a break.” 


“I follow you, I remarked, “and I can readily see your point. 
Now the question comes to be, how can you by welding remove all 
these four causes?” 


“Now you are taking too much for granted,” my fender friend 
replied. “I didn’t say that we were going to remove all four 
causes in our welding, because it’s very seldom that we have 
more than one cause to account for the breakage. However; 
before I go into the actual welding, I am going to tell you first 
of all about the tools and apparatus required to do the work, for 
they are to my mind, just as important as the welding itself. 
First of all a light welding torch must be available, which is 
capable of producing a small and very soft “neutral” flame. 
While | have indicated a small torch, that does not mean that 
a large torch cannot be used, but I have found that much ‘better 
work can be accomplished with a light small torch, on account 
of the ease with which it can be handled. In this respect the 
use of a large torch is much like the carpenter, who builds a 
house and uses a sledge hammer instead of a light half-pound 
hammer. In the second place regulating valves which will main- 
tain an absolutely constant pressure must be used. It does not 
make much difference as to the size or number of gauges they 
have, only I have found that the larger the diaphragm, usually 
the more sensitive the pressure. After the regulators comes the 
filler rod, or wire. This should be either one-sixteenth inch or 
five thirty-seconds. This material must be soft, clean and free 
from carbon. The next thing in order is the portable grinding 
wheel, and after that a wood mallet and block of lead. Then 
last, but by no means least, is the finishing paint.” 


“You certainly have things right down at your fingers’ ends,” 
I said. “Evidently this is not the first time that you have been 
asked to tell about your success as a fender welder.” 


“You're perfectly right, sonny, this is not the first time, but 
it is seldom that I take the time or trouble to tell people about 
it, the same as I am you. For the life of me I can’t quite under- 
stand it myself, why I should take this time, for I have a lot 
of work waiting; but you know how it is, ‘all work and no play 
makes Jack a dull boy.’ ” 


“So far as the fenders are concerned,” he continued, “they ought 
to be difficult to weld on account of their thinness, but they really 
are not. In fact very little ‘know-how’ and experience is required. 
I don’t blame you for smiling after all I have said, but the re- 
marks I just made are just as true as I am standing here. The 
ordinary steel fender is made of rolled stock, and if a weld is 
made, we all know that the weld has all the ear-marks of a cast- 
ing. Such being the case, and the metal so thin it is quite easy 
to see why the welds open up after being in use a short while. 
Now, I can’t tell you exactly how to do the actual welding on 
fenders, but I can give you a few pointers that will help out 
some of your friends, if they follow my advice. First of all 
some scrap sheet metal should be found to practice on. These 
pieces should be the same thickness as the ordinary fender. 
Before starting to weld a very small tip should be placed in 
the welding torch, and the end of the neutral flame, applied to the 
center of one of these scrap pieces. By holding the flame in 
contact with the metal until it just starts to melt and then ad- 
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vancing the flame along the surface; just melting the metal and 
then passing on, the right conception of a welding flame for this 
type of work can be easily obtained. The flame must be ‘soft,’ 
ior the softness of the flame is extremely important. Care should 
be exercised to avoid sparking and burning of holes. When 
satisfied that the correct welding flame has been obtained then 
two pieces of scrap should be welded together, first without adding 
any filling rods and later on by using some filler. In adding the 
filler rod, as little should be used as possible, for any reinforce- 
ment on the surface must be removed when doing a real fender 
job. In practicing on these small parts, it is well to have the 
part being welded removed from any contact so that it will be 
similar in every respect to a regular job. After a little practice it 
will be noticed that a bead or reinforcement will form directly 
under the weld if the weld is properly made. By welding and 
breaking a number of these specimens before attempting fenders, 
any operator can satisfy himself as to his results. If he can 
weld small parts and have them hold successfully, he certainly 
can expect the same results on his fenders. However, he should 
not be satisfied in welding his specimens all in a flat position. 


Reinforcing Strip 


Reinforcing Strip 
Weld 
Wire used in Construction 
Reinforcing Fender Welds Makes Them Hold. 


Much better results can be accomplished if he stands them on 
end, as a great deal of fender welding must be made in a vertical 
position. It will be noticed when working on these small parts, 
that if two edges are butted close together and the weld started 
at one end, that at the other end the edges will overlap as the 
welding progresses in that direction. Realizing that this action 
takes place, allowance can be many times made in the fenders to 
take care of this contraction or closing together. At other times 
it is well to ‘tack’ the two edges together every two or three 
inches before starting to weld. Always start from the closed end 
of a crack and work towards the open. Another point to re- 
member is that this thin metal will warp and buckle as the heat 
is applied. Much of this trouble can be overcome by the manner 
in which the flame is applied. By holding the flame to the line 
of weld and using care very little warping will occur.” 

“That part is all well and good, but I have seen welders do all 
that and more besides and it seemed invariably that the harder 
they tried the less success they had. Surely there is something 
more that you have not told me about as yet.” 

“I was just coming to that point directly,” he said. “When a 
fender breaks, it generally does so on the outer edge. Realizing 
that the original metal in the fender at the point of break was 
not strong enough, it is reasonable to suppose that the weld will 
not hold unless it is reinforced. This, I believe, is the whole 
trick in fender welding, namely: to make a weld which will hold 
the two edges together and reinforce it in a manner which cannot 
be seen. Now, here are the two common forms of fender con- 
struction. By taking a small strip about twice the thickness of 
the metal used in the fender, and three-quarters of an inch to an 
inch wide and placing it just inside of the outer edge and welding 
it along the lower edge, as you see, the fender is made twice as 
strong at that particular point where so much of the strain comes. 
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Now, it is very hard to hold this small reinforcing piece in pla 
but by ‘tacking’ it to the end of a filler rod the weld can be start 
and later on the filler rod melted off. Remember it is not nec: 
sary to weld on all four edges with this extra strip. 
lower edge is all that is necessary.” 


Along t 


“How about those fenders which are made of aluminum? 
asked. 

“Aluminum fenders are much more difficult to weld than t! 
made of steel, but with a little practice much better results 
be accomplished. The only possible way to repair alumin 
fenders is to use a sheet aluminum flux. This is very expens 
and cannot be obtained in a good grade for much less than $5 
per pound. The best kind of a filler rod for this kind of work 
small strips sheared off a sheet of aluminum fourteen or sixte: 
gauge in thickness. The same procedure holds for welding a { 
specimens together before starting on the fenders as I have p: 
viously told you about in steel, and after the weld is made 
same kind of a reinforcing strip is used. While I have said th 
fenders of this kind were more difficult to weld than steel, th. 
are really easier after a welder gets accustomed to them. T) 
whole trouble is that they are generally few and far between, an 
just about the time a fellow gets fairly good on them he do 
not see any more for a long while; and therefore gets out 
practice. 

“While I am at it,” he continued, “I am just going to tell you a 
little bit about finishing up work of this kind. I have found fron 
experience that it certainly does pay to finish fenders in good 
style. Many times you can charge anywhere from two to thre 
times as much for a finished job as you can for one which is le/t 
rough, and it only takes a few minutes to do the finishing. After 
the welding is done, bring out the electric grinder, dress down the 
surplus metal and then finish if off with a file. If there are any 
buckles, they can be removed, quicker than you can say ‘Jack 
Robinson, by using a block of lead and a wooden mallet. Place 
the lead block on the under side of the fender and rap gently with 
a mallet on the other. The buckles will vanish about as quick as 
dirt does before our good friend ‘Dutch Cleanser.’ And, in con- 
nection with the buckles surrounding the welds if there are a few 
others to be found in the fender that have no relation to the weld, 
it takes but a jiffy to remove them as well, and it certainly 
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Wooden 
Mallet 


Block of 
Lead 


Removing Buckles With Wood Mallet. 


pleases the customer. When you come right down to it, the owner 
of a car takes considerable pride in it, whether it is a Ford of 4 
Packard; therefore, finish up a good job in good style. After 
it has been all smoothed up give it a rub with some quick-drying 
stove pipe enamel and charge an extra dollar or two for so doing 
That has always been my. policy and I have found it a very suc- 
cessful one.” 

So much for the welding of fenders, Ed. I. guess they are like 
everything else in this welding line and there is a knack in doing 
them. I couldn’t help but smile when my friend was telling how 








LAYOUT OF A MODERN WELDING SHOP 


Up-to-date San Francisco Shop is Equipped 
to Handle All Varieties of Repair Jobs 


By R. L. Re Qua* 


HE opening of a new and modernly equipped shop for 

the purpose of carrying on any business is generally of 
interest to others engaged in that business and with that idea 
in mind the following description has been undertaken. No 
claims for special originality in layout are made, but it is be- 
lieved that the particular shop here described contains suffi- 
cient equipment to warrant going into some detail as to the 
manner of its arrangement in the hope that others who are 
directly or indirectly engaged in welding may find here and 
there a hint that will help them in their own particular case 
and in so doing benefit the business as a whole 


by means of push-button stations. A reversing switch consisting 
of a 200 ampere double-pole double-throw knife switch is con- 
nected to the outgoing leads from the generator, for the purpose 
of reversing the polarity when arc welding on cast iron or with 
special composition electrodes. The leads are of extra flexible 
cable of length sufficient to reach all parts of the shop. When 
not in use they are coiled and hung out of the way, as shown in 
the photograph. At the end of the electrode cable a still more 
flexible conductor about 10 feet long connects to the electrode 


holder and at the end of the ground lead a small strip of iron 





Photograph of Shop Interior Showing Convenient Arrangement of Equipment. 


The shop is located in the city of San Francisco. In choosing 
the location within the city the attempt was made to locate as 
nearly as possible at the center of gravity of the industrial dis- 
trict, that is to say, at a point equally distant from all of the 
important centers of local industries as possible. Practically, this 
meant in San Francisco a point midway between “Automobile 
Row” and the center of the machine shop district, or near Fourth 
and Howard streets. 

The building chosen is of concrete construction of the type 
known as “Class A” in San Francisco indicating approved fire- 
proof construction. The floor space amounts to about 3,500 
square feet, with a 50-foot frontage extending back 60 feet for 
the full width of the building and a further 20 feet in the bay 
where the hoist is located. Garage type doors on the right are 
sufficiently large to accommodate automobile trucks and give a 
straight path back to the preheater. A smaller door on the left 
opens into the office from which a second small door opens directly 
into the shop. Steel sash windows on all sides provide light and 
have standard provision for ventilation in addition to which spe- 
cial means for ventilation are being provided over the preheater 
bed. 

The electric welding unit is located in the corner back of the 
office at the point E in the diagram. The generator is driven by 
an alternating current motor with across-the-line type starter hav- 
ing provision for remote control from various points in the shop 





*Proprietor, ReQua-W eart Co., San Francisco. 


is attached for convenience in clamping to automobile frames and 
the like. 

Oxy-acetylene stations are located at the points L and M. 
Each station consists of the two tanks and racks above contain- 
ing the necessary tips, torches, wrenches, lighters, etc. Twenty- 
five feet of hose is kept connected to the regulators at all times 
and adapters and extra hose are provided for cases where a fur- 
ther stretch is necessary. Large size acetylene tanks are kept 
at these stations, consequently no provision is necessary to keep 
them from being overturned but a small loop of chain anchored 
to the concrete post over each is arranged to be slipped over the 
valve of the oxygen tanks to prevent their being pulled over by 
the drag on the hose. Reserve tanks and empties are located at 
J as shown. 

A gas welding bench is located at C between the two stations 
described above. It is constructed of angle iron members sup- 
porting a sheet iron shelf near the floor and providing a shallow 
box-like top for retaining the fire bricks upon which the work 
rests. The shelf beneath is arranged with spaces for holding 
filler rods most commonly used, such as mild steel, cast iron and 
aluminum, as well as the necessary fluxes. In addition space is 
provided for carbon plates, carbon: paste, copper sheet used as 
forms and a hammer, pair of pliers and wire brush. 

The preheater A is located in the back bay where. it’s use can- 
not interfere with other work on the floor, and where in addition 
adequate ventilation can be arranged to carry off the heavy smoke 
that attends the heating of very greasy castings and the fumes 
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from welding on brasses and bronzes. It consists of an iron band 
eight feet in diameter and eight inches high, bolted to the floor 
and filled with cinders. Immediately behind it in the corner is 
located the charcoal bin. 


Over the preheater the hoist B has been erected. This consists - 


of I-beams, angles and cross rods with turnbuckles; the whole 
arranged to sustain a working load of two tons from any point 
on the structure. The topmost beam is set at an angle as shown 
and carries the hoist trolley from a point over the center of the 
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Diagram of Shop Layout. 
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preheater to the center of the front frame member. This allows 
of backing a truck squarly between the front columns and un- 
loading a casting therefrom onto the preheater with a minimum 
of effort. The hoist structure is of incidental interest in that it 
contains no bolts nor rivets, all members being electrically welded 
to one another. 


A portable grinder is mounted at D on the concrete post. 
Sufficient conductor is provided so that when desired the device 
may be carried as far as the preheater bed. When not otherwise 
used the grinder is mounted in a welded wall fixture arranged with 
quick acting clamps so that the whole functions as a stationary 
post grinder. 

In addition to the above, there are various benches, vises, clamp 
racks, tip racks, etc., located at convenient points around the 
shop. A wall fixture near the hoist holds the asbestos paper roll 
so that it may be unrolled evenly and torn off without waste. A 
wall rack in another corner holds soldering fluxes, pastes and 
special fillers such as aluminum solder, silver solder, etc. An- 
other contains spaces for electrodes of special composition, such 
as high carbon steel, bronze, nickel, manganese steel, etc., and 
a shop desk is provided where shop orders, etc., may be written 
out. i 


The above completes the description of the shop proper. Office 
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space is provided in the front with a combined counter and r: 
ing between the desk room and the door. A desk, drafting ta 
and a book rack complete the equipment of this important | 
preferably small part of the shop. 





BURDETT OXYGEN COMPANY PLANTS DOUBLING 
CAPACITY 


One of the best indications of the amount of welding ¢! 
is apt to be done in the next year or two is the promise of 
extra large demand for compressed oxygen. The Burd: 
Oxygen Company of Chicago, which operates a chain of « 
gen producing plants in Chicago, Ill, Ft. Worth, Texas, D 
troit, Mich., Norristown, Pa., Chattanooga, Tenn., Pittsburg 
Pa., and Oklahoma City, Okla., has under way a program 
expansion which means doubling the capacity of all of the; 
plants. It is stated by officials of the company that the amou 
of business done in the first quarter of 1923 is well in ex. 
of business done in any previous first quarter of the hist: 
of the company. 

The demand for the various Burdett products has made n. 
essary an increase in the production facilities. Several of t! 
plants are already equipped to produce the additional volun 
of oxygen which is being ordered, and it is reported that | 
the 1st of June the program will have been completed and th 
all seven of the plants will be ready for full production on | 
new basis. 

This is an unusually good indication of the possibilities 
extending the welding processes in the near future, and t! 
fact that such growth is possible should certainly increase t 
amount of confidence which already exists that 1923 is goi: 
to be a good year. 





KANSAS CITY OXYGBN GAS COMPANY GROWS 


Announcement has been made of the removal of the displa 
and office rooms of the Kansas City Oxygen Gas Compan 
Kansas City, Mo., to new and larger quarters at 2012 Grand 
Avenue. Besides compressed gases the products of the cor 
pany include gas equipment, and supplies. 


- 





MANGANESE WELDING INFORMATION 


Folders recently issued by the Manganese Steel Forge Con 
pany, of Philadelphia, describe the uses of their line of Rol 
Man manganese steel welding rods for track work, mills 
mines, smelters, dredging plants, furnaces, etc. A very com 
plete list of the articles which can be welded is given, unde: 
the heading, “Why and Where.” This is followed by detailed 
descriptions of the rods. One page of each of the folders is 
devoted to instructions and suggestions for welding manganes: 
steel by both the electric and oxy-acetylene processes. 


GAS PRODUCTS ASSOCIATION APPOINTS NEW 
SECRETARY 


Announcement has been made of the appointment of M: 
Chester E. Price as secretary of the Gas Products Association, 
in the place of Mr. H. W. Kurtz, who recently resigned. M: 
Price was formerly field secretary of the National Metal 
Trades Association. 








H. W. COOK LEAVES ACETYLENE JOURNAL 


H. W. Cook, who has been associated with the Acetylene 
Journal, Chicago, for the past four years, as managing editor 
recently resigned to accept a position in the sales departmen' 
of the Union Carbide Sales Company. A number of Mr. 
Cook’s friends in the welding trade in the Chicago district 
joined in entertaining him at a pleasant farewell dinner at th: 
Sherman Hotel, on the evenng of May 8th. 











WELDING OILSTORAGE TANKS 


Bottoms and Roofs Are Welded for Containers Having 
a Storage Capacity of Eighty Thousand Barrels of Oil 


ROM the oil fields of the Southwest comes the story of an 
|. extremely significant welding accomplishment, that of welding 
have 


tanks which 


A tank manufacturer having consented 


hottoms and roofs for monster oil 


previously been welded. 
to build one 80,000-barrel tank with the bottom welded, the job 


storage 


was watched with considerable interest, because success would 
probably mean a greatly increased field for welding in the oil in- 
dustry 

The first tank welded was 117 The straight 
steel sheets for the bottom were 18 feet by 6 feet by 


feet in diameter. 
‘: inch, 


weighing about 900 pounds. Sketch sheets were made of the same 





about a foot from the edges of the sheets. 
was used for each long seam. 


One row of horses 
After the bottom was finished, the 
tank was tested by taking out the center supports, and as will be 
described later, that later bottoms built 
directly on the ground. 


tested so well were 

When no trouble was experienced in getting the plates together 
the tack welds took about five seconds each. That is the actual 
time under the best working conditions. It took two men to do 
the tacking, one man guiding the heavy weight which pressed the 
sheets together, and the welder handling the electrode. When the 
tacking was completed an inspection was made’ for bad places 





Tacking the Bottom. Part of the First Shell Ring is in Place. 


en 
; 








Two Gasoline Engine Driven Generator Are Welding Sets in Action 


at Left. 


stock, but varied in size and shape. The sheets were lapped about 
114 inches and then tacked to ho!d them in place 


as they 
laid. One tack was placed on the long seam and one on the 


were 
cross seam, then as many more tacks were put on 
before the next sheet was in place. Tack about an 
inch long and spaced at intervals of about 18 inches. After all 
the sheets were in place the tacking was finished in those por- 
tions where longer intervals had been left in the first course 
The complete construction crew contained a number of unskilled 


as possi le 


welds were 








Removing Support from First Bottom. 


laborers for handling material, and since about half the labor 
cost was for cheap labor erecting crews had always been organized 
on the work in such manner as to keep up with the laborers. 
This imposed a rather unusual condition on the welders on this 
job, as they were obliged to suit the welding procedure to the 
main program, in order to keep down the total cost of the entire 
construction. 


Another interesting detail of the first bottom was that it was 
not welded on the ground, but on cribbing which was made by 
placing wooden horses in rows parallel to the long’ seams and 


25 


where sheets were bent or would not come together by the ordi- 
nary means. They were forced together and tacked extra strong. 
An outside angle-iron ring was then tacked in place and the 
first shell ring wis hung on the angle. This shell ring served 
the very useful purpose of protecting the welder from most of 
the wind. 5 

Welding was started on the long seam at the center of the 
tank and carried out toward the outside angle iron. When the 
long seam was finished the 6-foot cross seams for that section 








Laying Second Bottom on Ground, 
were welded. Then the second long seam was welded and the 
second set of cross seams, and so on across the tank to the angle 
iron. The first long seam was 117 feet and the last long seam 
near the angle iron was about 60 feet. 

Particular pains were taken in welding the first bottom, not to 
work up any contraction strains. The welder would weld three 
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M anut ach High Pressure Gas Equipment 


23-43-0 
d seat confillion (patents applied for) prevents the ignition, from friction Rese Type D S aae 
the reguiilimat. Operators, despite all cautions, will occasionally suddenly in Upright Position 
2,000 pow square inch, into the regulator with the valve open. This 


he regulaifilits and terrific compression of the gas at the nozzle, resulting 
on of the or seat. The prevention of this difficulty has been the problem 
ry for yells solution has finally been reached by REGO engineers and it 


d regulate 


0 GO FEATURES 


t word in iform pressure regulators. They embody other exclusive 
liaphragmfimming device (patented) absolutely prevents the disastrous burst- 
1 the even idental excess pressure in the body. This condition of excess 
sle to hapgimmhe tank falls over or the torch back fires. A bonnet with vent 
not suffid e diaphragm must also be relieved of the sudden tremen- 
vice does iimmtomatically and safely. 


EPEND ACCURATE REGULATION OF PRESSURE 
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Good d economical cuts can only be obtained with a supply of gas 
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lengths of electrode wire forward, then one backward. But be- 
fore the first two bottoms and roofs had been completed it was 
found that such care was not necessary, as no dangerous contrac- 
tion strains were set up in the weld, even when 15 inches or 
more were welded straight ahead. This would probably not be 
true if a butt joint were used instead of the lap joint. The only 
evidences of contraction were long waves at right angles to the 








First Bottom Ready for Test. 


welding and generally on that part of the bottom which was not 
welded. It is reported, however, that the welded bottoms made 
on this job were more level than the usual run of riveted bot- 
toms. : 

A comparatively heavy bead was used on the first bottom be- 
cause it was the first one and it was not known definitely what 
strains would be set up, or how severely it would be tested. The 
constructing company had to be convinced that the welded joint 
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from the level of the ring. The bottom was then lower: 
ground. No leaks nor breaks developed throughout thi 
severe test. It is believed that this is the first tank bot 
this size ever welded in this manner and subjected to 
ing. About half a ton of electrode material had been us: 
The tests on the first bottom had proved so successful 


second bottom was placed directly on the ground, the plat 





First Tank Ready for Roof. 


painted before they were laid. The time taken to lay the 
was, of course, greatly reduced. The tacking time wa 


shortened, as it was easier to set up the bad places agai: 





ground than when the plates were supported on horses 
The outside angie iron was welded first so the shell 
driven while the welding proceeded on the bottom. T! 


bottom took about two-thirds the time of the first and « 








MEA Seto POE, 


Long Seams Welded. Note Level Bottom 
Secured, 


Raising the 


was as good or better than a riveted joint, as far as both tensile 
strength and tightness were concerned. The weld on the angle 
iron, for example, was started quite heavy, but the latter half 
was about 34x43 inch. 

When the first bottom was finished it was tested with 6 inches 








Welding Roof to Top Angle Iron. 


of water and didn’t show a single leak in nearly 3,000 feet of 
welding. After this test the water was drained off and the tank 
jacked up on the cribbing at the outside, and the horses, knocked 
from under the center. This left the entire bottom suspended by 
the weld on the angle iron, and the center sagged nearly 30 inches 
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Motor Generator and Transformer Welding 
Sets Were Used. 


Roof Sheets. 


$100 less. By the time it was finished the first roof wa 
to be laid and welded. 

Tacking and welding on the roof proceeded about the san 
on the bottoms except that while the welders were troubl 
the bottom with rain, which lodged between the laps and 








alta 





Closing the Long Seams on the Roof. 


be blown out with air, and sometimes with sleet and cold weath« 

on the roofs the greatest trouble was caused by wind and cold 

Here the welders resorted to windshields for protection. Wind 4 
shields were made of two 2-inch by 18-inch by 4-foot faces fast ¥ 
ened at right angles. They weighed about 100 pounds, but the win 
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_ sometimes strong enough to blow them against the welder, 
r off the roof. 

lust as the angle iron at the bottom had been riveted to the 
-st shell ring and welded to the pottom, so the angle iron at the 
top was rivetted to the top shell ring, and welded to the roof. 

it must be remembered that welders on this job had to com- 
ete with a very efficient organization. They build tanks quickly 
‘n the oil regions, and rivetting’ crews are well accustomed to 
working along with the material handling crews. The sheets 
weigh in the neighborhood of 900 pounds and eight men are re- 
iuired to handle ong of them. That they did compete successfuily 





Wind Shields Furnish Some Protection for the Welder. 


may be judged from the report that twenty more roofs were 
ordered welded in the Northwest, several bottoms and roofs in 
the South, and more than a score of bottoms and roofs on the 
present location. This means something like forty miles of lap 
welding to be done in this field in the next six months. 

The construction described above offered abundant opportunity 
for rivalry between the operators, and to make it more interest- 
ing, several different types of welding apparatus were tried out. 
Stafdard types of both direct and alternating current: welders 
taking current from the power supply lines were used, and one 
friction-drive, gasoline-driven motor generator set. 


NEW G-E WELDING ELECTRODE 

A recent folder issued by the Merchandise Department of 
the General Electric Company, Bridgeport, Conn., announces 
an electrode which is radically different from other electrodes 
in its make-up and characteristics. It consists of a central 
metallic core surrounded by a layer of flux which is enclosed 
by an outer metallic layer or sheath. This prevents the flaking 
off of the flux in handling and insures that it will not be dis- 
sipated by the arc before the actual melting down of the 
metallic elements of the electrode. It also gives a clean metal- 
lic surface for feeding from the holder into the electrode, and 
makes it unnecessary for the flux to contain a binding agent. 
The quantity of flux is therefore quite small and the slag coat- 
ing on the weld correspondingly thin. It is reported that good 
resulis been secured by using this electrode for the 
metallic arc welding of cast iron. It may be used, however, 
for all ordinary welding operations using either alternating or 
direct current. It is made in #&”, 4%” and ge” diameters, and is 
supplied in short lengths, coils or reels. 


have 


The spring luncheon of the Compressed Gas Manufacturers’ 
Association is scheduled to be held at 1:00 P. M., Thursday. 
May 17, at the Hotel Astor, New York. The May executive 
hoard meeting will be held immediately afterwards. 


The Commercial Acetylene Supply Company, New York, 
announces the removal of its Chicago office from 542 South 


Dearborn St., to the Railway Exchange Building, 80 East 
Jackson St. 


WELDED CRACK IN DIE BELT 
: By Harry Kohler 
The foreman of the foundry department called my attention 
to a 12-ft. die belt 6 ft. high. They broke or drilled a piece out 
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of the flange and the body that was defective. The foundry 
department wanted to burn it in the next morning, but noticed 
it was cracked. They did the same thing again on the 7th of 
March, and it looked the same, so they called the machinery 
foreman, superintendent, chief engineer and foreman. They all 
were standing around while I was-to see what I could do. 

I’ve got two heavy weights that the molders use 18 in. high. 
I laid the piece on top of two of them about 36 in. apart so 
that I could build my fire underneath. The second time the 
foundry burned the patch was all right, but you will notice a 
crack back of it. I chipped this out. It was 23 in. wide and 
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flange 















Welded Crack in Die Belt. 


29 in. long. It took me eight hours, from half past eight until 
half past five o’clock. I took it real slow in heating so the 
strain of it would give only constantly. As the flanges rested 
on the weights that gave space for the flame to go around the 
belt. By the time it got hot on top the bottom was cherry red 
from a wood fire. I put a sheet in front to keep the smoke 
from me, then fired it from the rear and covered it with asbestos. 
Around the welding place after I was through I put on one 
wheel barrow full of charcoal to keep the heat up. I knew wood 
would not take care of it, because it géts cold too quickly. I 
covered the side, between the flanges with brick, laid up brick 
at the rear end, and shoveled sand as high as the weights so no 
air could get in. The next morning it was still hot and I could 
not touch it until after I lifted the asbestos. What I wanted to 
see was if it was good, and I tell you it looked so good I cov- 
ered it quick and laughed to myself and put a few shovels of hot 
sand on top of the asbestos. 


WELDING A DRAIN PIPE 
By Geo. W. Cooper 

We found it necessary in a large factory to cut a piece of 
f-in. steel pipe which had become rusted out. The pipe was a 
drain line from four hydraulic presses and as it lay on a con- 
crete floor and could not be raised the master mechanic was 
doubtful about being zble to weld it. He told me, however, to 
go ahead and do the best I could, so I went about it in this 
manner : 

We measured the bad section which was about 6 ft. in length, 
then in order not to stop the presses longer than possible we 
cut the new piece, got it ready, then got our cutting and welding 
outfit on the job. We had them shut down the presses and then 
cut out the bad piece, put in the new piece, and welded around 
it as far as we could go. As it lay on the concrete floor we 
could not weld all around it. The master mechanic thought we 
were stuck, but I took the cutting torch and cut an oblong sec- 
tion out of the top of the pipe, large enough so I could weld 
on the inside. In this way I welded the bottom oti the inside 
and then welded the piece in the top, which I had cut out, and 


the job was done. We only had the presses shut down about 40 
minutes. 5 
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The Electrode as a Special Product 


XPERIMENT and research have resulted in the pro: 
EK of metallic electrodes which are considerably differen: 
fence wire and hay wire. It was all right to weld with a 
wire in the early days of arc welding when the requiren 
electrode material were unknown, just as it was all right : 
the prairies in ox-carts before railroad tracks were laid 
the present demand is for better welds and the future 
will be for perfect welds. To accomplish them some attent 
have to be given to the electrode material. At present t! 
ket offers a special electrode for practically every type o{ 
Many of them have been developed as the result of lo: 
costly study. They have made possible far better work 
wider range of jobs than could have been accomplished ten 
ago. The difficulties presented in many welding op erations 
are being attempted today suggest that more improvement 
be made in the manufacture of electrode material. One 
most interesting suggestions made is that greater penetrative ». 
may be secured, thus cutting down the cost of preparing the y 
and increasing the speed of the operation. All this attentio; 
further improvement points to the need of care in the sek 
of materials if the best possible welds are to be secured 





A Hint for the Salesman 


HOUSANDS of newsboys of all nationalities, are shricking 

“Extra!” into the ears of sound-fatigued Chicagoans, al! 
day long. Their sales talk becomes part of the city noise, irritating 
rather than appealing. In one of the outlying districts, howev 
there is an old Negro selling. As the commuters pass him : 
the morning he shows about twenty big. white teeth and offers, 
“nice fresh morning papers!” The smiles of his patrons are proof 
enough that he has sold them something more than the day’s news 
The get just a little chuckle at the ingenuity displayed in finding a 
new selling point for a newspaper. Novelty furnishes the appeal! 
“Nice fresh welding torches,” may not be the correct adaptation 
of the idea to selling talk just a little different, and more inter- 
esting than the conventional methods which are almost universally 
used. 


Improving the Deposit 


HERE metal deposited by the arc or the torch proves t 
W be below the desired quality the operator has recourse t 
several devices which may lead to improvement. One investiga 
tor recommends that extreme care be exercised in gas welding t 
float out the slag and to keep the deposited metal from biting into 
the parent metal. The corresponding caution in arc welding is to 
clean the oxide from each deposited layer before depositing th: 
next layer. The amount of oxidation can be minized by holding 
a short arc and se lecting a welding wire carefully. No more 
carbon should be present in the welding wire or electrode than 
absolutely necessary, says this investigator, and further emphasis 
is placed upon the need of uniformity of welding material. 





Denver Opportunity School 


66 UNICIPAL Facts” a magazine published by the (1 

M and County of Denver, describes in its March issue 
Denver's Opportunity Public School, which has grown famous 
throughout the country as one of the most efficient educational 1n- 
stitutions of America. This school has no entrance requirements 
and the students come at such hours as they can spare from their 
work. There are also no age limitations. Daily attendance is in the 
neighborhood of 3,500. The instructors, wherever possible, ar 
persons taken from the shops of the city. Not only do students 
secure practical instruction but they are placed in touch with e™- 
ployers. It is reported that since September, the beginning ©! 
this school year, forty acetylene and electrical welders have Dee" 
placed in positions by the school. The school has equipment 10° 
training men in both of these welding processes. 


“psi” TAR ete ge: 















May, 


1923 








THE WELDING ENGINEER 31 








— 





Each Prest-O-Lite user 
looks to his nearest Dis- 
trict Sales Office not 
merely for arrangements 
to adequately cover acety- 
lene needs, but for helpful 
co-operation and advice 
on any matter involved in 


the use of acetylene. 





Following Through 


Every phase of the preparation, delivery, handling and 
use of Prest-O-Lite Dissolved Acetylene is a matter 
of constant study with us. 


We are interested in not only helping you solve a 
tough, individual problem, but in opening up new appli- 
cations of acetylene using processes. 


This constant study and contact is blazing an ever 
widening trail in industrial efficiency. 


THE PREST-O-LITE COMPANY, INC. 
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Balfour Building, San Francisco 
In Canada: Prest-O-Lite Co. of Canada, Toronto 


District Sales Offices 


Atlanta Chicago Detroit New Orleans Pittsburgh 
Baltimore Cleveland Kansas City New York San Francisco 
Boston Dallas Los Angeles Philadelphia Seattle 
Buffalo Milwaukee St. Louis 





Sreot-O-Lite | 


DISSOLVED ACETYLENE 
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CHICAGO TO HAVE VOCATIONAL AND TRADE 
SCHOOLS EXPOSITION 


The most interesting exposition of the country scheduled for 
the current year is the National Vocational and Trade Schools 
Exposition, which will be held at the Coliseum, Chicago, from 
May 30th to June 10th, inclusive. Three hundred vocational 
schools, teaching everything from bricklaying to law and medi- 
cine, will have active exhibits showing their courses of instruc- 
tion. The variety of schools includes those for both boys’ and 
girls’ instruction. 

There is a great need for more skilled help of all kinds, and 
it is recognized that despite the recurrent cry of unemployment 
highly skilled labor can always get a job at good wages. The 
object of the exposition is primarily to interest and enthuse young 
people to learn a trade or vocation, though the exposition will 
not only attract young people but will appeal to men and women 
already working who want to improve their condition and earn 
more money. 

People can visit the Coliseum, study the active demonstrations 
to be given in the various booths, and select a vocation they de- 
sire to take up. They can learn all about the cost of scholar- 
ships, whether personal instruction or correspondence, what the 
vocation pays when it is completed, and how long it takes to be- 
come proficient in the trade or profession. 

There will also be splendid exhibits attractive to both sexes, 
such as commercial art, bookkeeping, stenography, photography, 
journalism, hotel training, dramatic arts, and many others. 

Director O. C. Lightner, at the exposition headquarters, 1716 
South Michigan avenue, says: “The great Coliseum will be 
throbbing with beautiful booths, humming with activity, and the 
thousands of ambitious visitors who sweep through it each day 
will be inspired to take up one of the many attractive vocations 
that will be offered.” 

The United States government departments will make interest- 
ing exhibits showing the vocational trades taught the boys in the 
army and navy, as well as the civil service work in handling 
United States mails. 

It is expected that welding demonstrations will be a feature 
of some of the exhibits. The Welding Engineer and The Weld- 
ing Encyclopedia will occupy Booth 36 at the exposition. 


G. O. CARTER TELLS PURCHASING AGENTS ABOUT 
WELDING 


On March 20th, G. O. Carter, of the Linde Air Products Co., 
read a paper entitled “Business Men’s Interest in Oxy-Acetylene 
Processes” before the Cincinnati Purchasing Agents’ Association. 
In this paper he directed attention to the economies affected by 
oxy-acetylene, enabling factories to make new and better prod- 
ucts. Special attention was directed to the great saving in time 
involved in using the oxy-acetylene cutting torch for dismantling 
machinery as well as for cutting out metal parts. As an example 
of the possibilities of oxy-acetylene welding, the great savings 
incident to the application of welding in the laying of oil carrying 
pipe lines was cited. Mr. Carter also pointed out that business 
men should also be interested in the welding of steam lines, both 
on account of the elimination of leaks at flanges and on account 
of the better insulation of pipe when the flanges were eliminated. 
He showed that on all kinds of pipe work and tank work, greater 
efficiency is secured by specified welded construction because the 
pipes and tanks last longer and are not so subject to leakage. 
The reclamation of broken parts in all kinds of machinery and 
structifres, and the use of the welding torch on production work 
were also explained carefully. é 

ee  —§ TT 
ROBERT B. DYAR 

With deep sorrow we announce the death of Robert B. Dyar, 
Chicago, Ill., on May 14, 1923. Mr. Dyar has been identified with 
the oxy-acetylene welding industry in the middle west for a num- 
ber of years, first as a salesman of apparatus and later as an in- 
dependent dealer. He was a friend to all those in the trade who 
knew him, and was held in high esteem for his ability and fine 
personal qualities. 


LOCOMOTIVE FRAME WELDING 
(Continued from Page 20) 


It is the general practice in our shop to use three 
on all frames ranging in size from 3 in. by 4 in. to 5 
in. and four men on all frames larger than the aboy 
tioned. In so doing we find by alternating the welder. 
twenty or thirty minutes, none of them are tired out | 
ing to stay on the job without necessary relief. Th 
ticular item is very important, and should be taken 
sideration on every frame weld. It is impossible for a 
to perform his duties properly if he is required to sta 
frame and work any long period of time. 

To give a fair idea of some of the frame welds w, 
in our shops, illustration 2 shows a main jaw insert: 
frame, this replacement requires four welds, such 1; 
ments mean a considerable saving against the settin, 
new frame, 

Illustrations 3-4-5 and 6 shows the welding of a loco 
frame which was formally an E2A type, but late: 
superheated, and inasmuch as the frames of the loco: 
were not changed accordingly, they were found too | 
the increased power. 

The solution to this problem was to build heavi 
sections, and weld them to the remaining rear sections 
by saving the changing of the trailer rigging, and a go: 
of machine work. 

These welds are made at a point just ahead of ¢! 
box, and one familiar with the construction of such lo: 
tives can realize the importance of an absolutely sound \ 
You will note by illustrations 3 and 4 one weld in its mal 
and three to finish. You will also note in illustration 
four welds completed, with a very neat finish. Illust: 
6 shows the side view of the frame when completed givi: 
general idea of the possibility in Locomotive Frame \ 


FENDER WELDING 

(Continued from Page 22) 
it paid to remove any extra dents that appeared in a fend 
charging the customer for so doing. The reason for m) 
was not because of the extra charge, but simply because the : 
I travel, the more I find it true that when a job is brought 
welding shop, regardless of whether it is a fender or 
boiler that has entirely played its part, and is complete!: 
out, the public expects the welder to say the magi 
“PRESTO” and wave his welding torch in a manner know: 
to himself and the object is completely restored to its 
Isn’t that just about right, Ed? 

I am working South from here and expect to be calling on som: 
mighty good shops within the next week or two, so I will ' 
doubt have a good snappy story for you the next time I writ 

With kindest regards, I remain 


As ever, 


Willard Foster, president of the Tulsa Oxy-Hydro Co., Tu! 
Okla., made a business trip to Chicago early in May, togethe: 
with G. R. McCullough, treasurer of the company, and W. | 
Kistler, vice-president. Mr. McCullough is president of the first 
National Bank of Tulsa, and Mr. Kistler is also a prominent 
business man in that city. The officers of the Tulsa Oxy-Hy)dr 
Co. are keenly interested in the rapid development of oxy-acc!)- 
lene welding in the oil fields, and indicate that there is consid- 
erable promise of further expansion of the process there 
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Welding Lug on Cylinder Jacket in Place—Welding 
Repair on 13 Foot Cast Iron Gear—Brazing Rotors 


MARCH PRIZE STORIES 

The following three stories have been selected from those sub- 
mitted in response to our advertisement published in the March 
issue of THE WELDING ENGINEER. This concludes the 
series of prize Welding stories. In all cases the awards have been 
made on the basis of the practical value of the instruction con- 
tained in the story, from the point of view of the man who desires 
to accomplish a similar job. 





First Prize 
WELDING LUG ON CYLINDER JACKET IN PLACE 
H. S. Lansing, Illinois 
Some time ago we had a call to weld two lugs on the side of a 
Durant cylinder jacket without removing from car. 
of block will show where welds were. (See sketch.) 
As all we do is acetylene welding, we at first told the customer 
that it was impossible. But he insisted that it was going to be too 
big an expense to remove it, so we got to figuring whether we 
couldn’t handle the expansion all right and decided we could. 
We told him before We started that we would guarantee the job, 
and to date the job is holding O. K. 
We used one torch for heating and a separate one for welding. 


A top view 











Lags at “A” Were Built on Without Removing from Car. 


We commenced by warming block at “A” practically the full 
height of the water jacket. When wall “A” was warmed to about 
200 degrees (our only thermometer was our judgment) we played 


the torch part of the time on wall “B.” After continuing this 


process until “B” was at about 450 to 500 degrees and “A” was at 
650 to 700 degrees then we commenced adding heat at “C.” After 
raising all three about 150 degrees more, we included “D” in the 


operation. When “A” was at a red heat, the second torch was 
used for welding the lug, the first torch maintaining the desired 
temperature. At this stage of the game, for our own informa- 
tion, we put a straight edge across the machined top of the block 
which the head rests on. It showed the block to be over % inch 
higher in the center on the hot side, and about x inch higher on 
the side that was just warmed. The torch used for welding was 
then shut off, and the temperatures were backed up in the reverse 
order to which they were raised, the torch being used about 20 
minutes and the jacket then covered with asbestos. After the 
first weld was thoroughly cool, the operation was repeated for 
the second lug. When the second lug had cooled, we used the 
straight edge again and found the upper surface straight as before 
welding. 

We are not anxious for more of them, but we wanted to KNOW 
if it could be done. We believed it could be, and we did it. The 
only thing that convinced us that it wasn’t altogether luck, was 
the fact that there were two of them. If we were to use our 
welder’s privilege of broadcasting advice, it would be “Don’t try 
this unless you absolutely KNOW cast iron temperatures and 
expansion.” 
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Second Prize 
WELDING REPAIR ON A 13 FT. CAST IRON GEAR 
By R. L. Moore, Pennsylvania 

An are welding job that saved considerable time and money 
was executed by the writer in Philadelphia two years ago. 

The article welded was a cast iron gear 13 feet in diameter, 
meshing with a small drive gear. The large gear was on the main 
shaft of a punch press which pressed out nuts from bars 34%4x2% 
inches. Every time this machine pressed a nut from a bar, the 
same teeth of the large gear were in mesh with the small one. 
The strain always being at this one point, six teeth were broken 
from the large gear. 


Fig l 
Fig.3 4 
VL 


Details of Gear Repair. 


S Fig.2 







Fig. 4 


Ab. 


Fig. 5 


The mechanical department at this plant made a steel plate 
with six teeth on and cut away about an inch of the cast iron 
where the teeth were broken out of the large gear and bolted the 
plate in place. When the machine was again put in operation, 
the remaining cast iron that the plate was bolted fast to, gave 
way. Then a welding concern was called on. Three welding 
firms turned the job down as the gear could not be preheated with- 
out being taken off the machine. The firm owning the punch press 
wanted the gear welded without being. removed from the shaft as 
it would entail more expense to remove it than to purchase a new 
gear. At this stage I was called on the job. 

I took the cutting torch and cut away the remaining cast iron 
over the steel plate with the teeth on as in Fig. 1. I then secured 
sixty %-inch steel studs 3 inches long, drilled and tapped two 
holes 2 inches deep in each tooth for a distance of 3 feet on 
each side of the break and then placed the studs in the holes, after 
which I took a steel plate 1 inch thick and cut out a section the 
shape of Fig. 2 and placed it in position > Fig. 3 after which 
I was ready for welding. 

I then welded the plate I had cut out with the torch to the steel 
studs and to the section of steel plate with the teeth on. Fig. 4 
represents a cross section of the gear after welding. Fig. 5 shows 
the finished weld from a side view. This job I know is still in 
successful operation. 





Third Prize 
BRAZING ROTORS 
By Joseph Heaton, Jr., Michigan 

An oxy-acetylene welder in an electric motor repair shop has 
to weld all types of A. C. motor rotors. The idea of welding a 
rotor is to have a perfect electrical circuit through all the bars. 
Some types of these when manufactured are soldered and were 
soldered when repaired (that was before repair shops started to 
weld them). 
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But the motors run hot from various troubles and melt out 
this solder and cause what is electrically termed an open rotor. 
So the welding does away with any further trouble of this kind 
by making a solid job with high-melting-point metal, such as cop- 
per, brass or bronze. I always use soft brass wire and braze. 

Quite a problem of torch and ‘flame manipulation for me was a 
large 30 horsepower high-frequency motor rotor with a %-inch 
square large heavy copper bar, with a light ys-inch disc to weld 
to. If I played the flame on top of the bar endwise (using a No. 
6 tip) the flame that went over the edges would blow through 


Laminated 
End View of Rotor 





Core + enh sagg 
16 "Copper Disc 
Spider Bar protruding through 
disc 1/4" 
Torch <2: 
“=a: | 
Disc 


Showing Position of Terch for Welding Kotors. 


the disc, then I couldn’t have a bridge to weld to between bars 
and would have to take time to puddle or pile up enough brass to 
fill the gap. The reason for the large tips and flame was that 
[ needed the heat to get the copper bar red hot so as to take the 
braze. 

The first thing we tried was to pack wet sheet asbestos under 
the disc and in the slot between the bars, but that took time and 
didn’t work out well; the flame honeycombed the asbestos and 
when the brass was brazed on it went into the wet porous asbestos 
and looked like a sponge when cool and was electrically imperfect. 

Then I tried laying the torch flat on the disc inside of bar 
flame striking top of bar (as per sketch) that is, the elbow of 
torch resting on disc and end of tip raised as shown in the small 
sketch. 

As soon as the bar was cherry red I brazed the bar and disc 
outside, then quickly reversed the torch, playing on outside of 
bar flame towards inside of rotor; then you see I had enough metal 
to back up my braze so I went onto the next bar and it brazed 
back to the last one. I always allowed as much brass to puddle 
as possible without running over edge of disc, and used %-inch 
soft brass wire on this job. 

After I had a good brazed bed, or background I put on enough 
brass to level it up to top of bar, so when the welding job was 
completed and cooled I put it in a lathe turning off all excess 
brass, leaving a solid %-inch square ring around top linking up 
all the bars solid. 





WELDING A CAST IRON GEAR WHEEL 
By Geo. Reed 


While working for a lumbering outfit as welder and machinist, 
my foreman received a wire from the captain of a boat plying 
on the Ottawa River in the freight business, asking for a welder 
and machinist to weld a cast iron gear wheel 42 in. x 5 in. face. 


On the instructions given me I packed what accessories I 
thought would be necessary, and along with a helper started 
off to meet a small motor boat that was to take us to the job. 
Upon our arrival the engineer had the gear wheel out on a beach 
in the bay. A tent had been set up and a fire lighted. Men were 
making journeys back and forth to the boat which was out in 
deeper water, and it was about six P. M. when we landed on 
the job to find that this gear wheel was broken in two places. 
One place was very badly “sprung.” To weld this gear success- 
fully, without any means to preheat, was quite a problem. How- 
ever, we decided we would weld it “cold.” Having thus decided, we 
got two short logs and laid the gear flat upon them in such a 
way that the six “arms” could be made solid by small wooden 
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wedges which are easy to make. One arm of the gea 
broken clean through at “A” and another arm and the rir 
at “B” had sprung outwardly. We made these two arn 
on the logs with wedges and chipped a “V” along the | 
each break, and then reversed it and did the same thing ; 
By this time it was too dark to start any more work, and 
reason for not going ahead was that I never like to rus! 
job as I have found that it pays to go about a weldi: 
thoughtfully and carefully. By so doing unfavorable 
stances are reduced to a minimum. We piled our tool: 
around the wheel and covered it over with a canvass in 
rain during the night. 


Before going to sleep I tried to figure out how I was | 
the “sprung” part of the gear at “B” back into place, 
next morning this is what we did. We stood the wheel u; 
put a steel strap through the bore in the hub and anoth 
on top of the rim at “B,” then passing a %-in. bolt throu; 
straps, one on each side, we tightened up while the helper | 
the rim at “C” with the torch, with the result that tl 
came back into place nicely. 



















































































Badly Sprung Spoke Made this Weld Difficult. 


The next thing to do was to make a bed of loose sand, 
which there was plenty, and lay the gear flat down on it with th 
steel straps still in place. We piled sand all over about 6 in 
deep above the gear, except at each break where I left a spac: 
about as large as a football so that I could work the torch. In 
this sand and in several places we made funnel-like holes int 
which the helper constantly poured cold water to prevent heat 
radiation, and, consequently, expansion, which we wished to avow 
A thorough, good weld was made on this sjde, and we then r 
moved some of the sand and poured water as near the weld as 
practical until it was well cooled off, after which the straps wer 
removed and the same method of procedure followed on the ot! 
side. 

This gear, I am told, is still in active use, and while | 
willing to admit that it likely made a hard weld or set 
stresses somewhere, it was a case where one had to depart from 
conventional methods and take a chance. 





The office of the Acme Oxygen Company, formerly locate: 
at 431 South Dearborn St., Chicago, has been moved to 
quarters at Pershing Road and Racine Ave. 
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ee 
Give Your Welders the Benefit of Good Equipment 








The Purchaser of this G-E Arc Welding Set 
Writes: 


“The Arc Welder which we purchased from you is indeed 
doing splendid work and the quality of work performed is 
beyond our expectations. In our locomotive firebox work it 
is doing wonders and I assure you that should we need any © 
additional welding equipment in the future, which no doubt 
we will, that we will take up the matter with you at that time.”’ 


Signed: 
Thomas McNally, President, 
PITTSBURG BOILER AND MACHINE COMPANY, 
Pittsburg, Kansas. 


Bulletins describing G-E Welding Equipment and the Welding 
School sent on request. Write our nearest office. 


General@@Electric 
fame Company tivss - 
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AMMONIA PIPE LINES AND COILS 


_ Design of Welded Pipe Fittings — Relative Merits of 
~ Welded Joints and Fittings—Pipe Welding Procedure 


By C. Wilkie 


HIS paper is confined to the subject of welding am- 
monia pipe lines, coils and pressure vessels in ice mak- 
ing and cold storage plants. 
The design of welded pipe fittings, ammonia receivers, oil 
separators and coils are touched upon. 
The composition of pipe and welding wire is discussed and 
suggestions made as to welding conditions. 
In considering the relative merits of welded and flanged 
joints in pipe lines and coils a specific instance is cited to 
show the superiority of the former. 
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Fig-1 Various Breaks rs fp Barler Plate. Tensile See 62.000 lbs 
Fig. 1. Showing How Welding Method Affects Strength of Weld. 








A method of increasing the efficiency of the single V weld 
is touched upon. 

In considering an installation of piping for an ice or cold 
storage plant, where all fittings are to be eliminated entirely, 
it seems that welding is the only other practical way of doing 
this class of work, but, however, welding has not been accepted 
generally as the most satisfactory method of joining steel 
pipe together under all conditions. 

There are probably several reasons for this. 

ist. The success of welding seems to be too much depend- 
ent upon the personal equation. 

2nd. There being no satisfactory method known at the 
present time of inspecting welds after they are made. 

3rd. The scarcity of first-class pipe welders for high pres- 
sure work. 

4th. The scarcity of engineers in charge of plants who have 
the ambition to get the necessary knowledge required to com- 
plete an installation of welded piping. 

In the past few years, however, welding has been employed 
to some extent in plants, particularly in low pressure line 
and coil installations, and a few plants have welded ammonia 
condensers and discharge lines, which have all proven satis- 
factory. 

The Advantages of Welded Pipe Lines and Coils 

In welded pipe lines and coils the use of expensive fittings 
is eliminated which greatly reduces the first cost of an installa- 
tion. 

The life of the pipe lines and coils is increased from 20 to 
50 per cent. This is especially true in small pipe, where 40 
to 50 per cent of the metal involved is cut away by threading, 
and the fact that there is two or three threads exposed behind 
each fitting at which point the first leak usually appears. 

It is customary to use hair-pin bends made up from 1% in. 
standard pipe with 4% in. and 5 in. centers in ice freezing 





*Paper read before The American Society of Refrigerating 
Engineers, St. Louis, Mo., May 2, 1923. 


tanks; the thickness of the pipe wall on the back of 
bends is reduced from 40 to 60 per cent, depending upo 
nature of the heat. This defect can be overcome by th: 
of welded return bends which will cost less than fittings 

The extremely low cost of maintenance on welded lines 
coils is reduced to a minimum, for when once in position 
welded, there are no repairs to be made. 

Welded lines can be installed in less time than where fit! 
are used, and very much cheaper. 

Another interesting saving effected in welded lines and 
is that of ammonia’ consumption.. For instance, an inst 
tion of piping that would require 10,000 welds in orde: 
eliminate all thread and gasket joints would, however, at | 
same time eliminate from 30,000 to 40,000 leak points, dep: 
ing upon the number of different types of fittings used. Wi: 
the leak points eliminated, or as nearly so as possible, 
clear that the ammonia consumption will be reduced. 

Fusion Welding of Steel Pipe 

In steel pipe we do not have what would be termed as | 
class welding steel, as all of you probably know that pip: 
to and including 12 in. diameter is made from Bessemer st 
and is not recognized as being the best welding steel! 
large O. D. pipe, however, we do get a fair grade of weldi: 
steel, as this pipe is made of open-hearth steel and do 
correspond (or nearly so) to the composition suggested 
the A. S. M. E. boiler code committee in their prelimina: 
report on rules for the construction of unfired pressure vy: 
sels. 

The chemical analysis of open-hearth steel pipe is as follow 


CarpO is hiidie eetaeaes. 58 0 15% 
Phosphorus not ovet.................... 04% 
Sulphur not over........................... 05% 
Manganese not over.. st 60% 


Pipe of this composition would have about the following 
physical characteristics: 


Tensile strength............45,000 to 55,000 Ibs. per sq 
PAQUERE TRIE cccsniatredimincnoxnatiir Y% of Tensile Strength 
Biomiration: ini@ tak... 28% 
ee EE Ee a NS ee ee 50% 


The chemical analysis of steel pipe furnished in Bessem« 
steel is as follows: 


Castner chee sero oe os .08 to .12% 
ED PE LOR emer ln ES 100% 
a a rR TES 06 % 
Manganese ............. 50% 
The physical chawacterlatics 4 are as } Soliowa: 

Tensile strength.............. 50,000 to 60,000 Ibs. per sq. in 
Blagtic: lemtits ihc ¥Y% of Tensile Strength 
MSOC UNUE 200 Finn aoc reattinacet ev svein ues 20% 
Reduction it are@ sk 50% 


You will note the carbon content in the open hearth stee! 
is higher than in the Bessemer steel and yet the former has 
a lower tensile strength. 

The difference in carbon is probably not enough to affect 
the tensile strength to any great extent, as in low carbon 
steel, say from .08 to .15 per cent, it seems that the tensil 
strength is affected very little. 

The Bessemer steel being higher in tensile strength is 
probably due to the process of manufacturing, and the fact 
that the phosphorus and sulphur content is higher, which tends 
to harden the metal and increase the tensile strength. Th: 


hardness of the pipe,” however, makes thread cutting ecasicr 
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: THE VALVE OF A 


' MILBURN REGULATOR f 


Like the Human Heart 


CONTROLS THE og SYSTEM 
N 


If the control is faulty the It controls pressure and flow 
whole welding and cutting of gases for both welding and 
system suffers. cutting. 

Built of Forged Bronze—Tensile Strength over 50,000 Pounds 
The same Regulator for Welding and Cutting—and all Gases 





















The seat is held in a 


The seat closes with 
sleeve and telescopes 


instead of against the 
pressure The full 1800 


over a nozzle. A monel 


metal pin telescopes in pounds initial oxygen ° 





the nozzle and is actu- pressure can be turned ba 


into this regulator with- ' | 
out injury, something | 


heretofore unknown. 


ated by the diaphragm. 





These parts are easily 
get-at-able. 
























THEALEXANDER MILBURN COMPANY | 


\ BALTIMORE, MD. 


VEX 1416-1418-1420-1422-1424-1426-1428 W. BALTIMORE STREET 
Ef) | 






yy )} 









. NEW YORK AGENTS PHILADELPHIA PITTSBURGH CHICAGO > 
ss Manning, Maxwell & Moore E. P. Boyer H. Kleinhans Co. David Bartlett E. D. Ballard 
UG as Wik ebiCineies Bourse Building Union Arcade «15 E. Van Buren St. 268 Market Street — oo) 








= sa \—-% 
S 0 — ee —————SSpS=S=S=SE=====_— = ~~ i ’ 



















38 THE WELDING ENGINEER 


and decreases the ductility about the same as increased carbon 
content within certain limits. 

It is clear that pipe furnished in open hearth steel would 
be more suitable for welding than that furnished in Bessemer, 
because the former is softer, tougher, more ductile and does 
contain less phosphorus and sulphur and will stand a more 
severe treatment either mechanical or by heat. I have been 
informed that open-hearth steel pipe can be had in sizes from 
1% in. to 2 in. if purchased in large quantities. Pipe with a 
tensile strength of 45,000 to 55,000 Ibs. per sq. in. would serve 
satisfactorily its purpose in ice and cold storage plants, as 
about three-fourths of it is used for low pressure ammonia 
and brine, while the remaining 25 per cent is subjected to 
condenser pressure, and with the exception of the condenser 
coils proper, extra heavy pipe is usually employed. 

However, if the tensile strength of the pipe was too low 
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Wetoeo HEAD /N Pipe Aue Weveo On SEPARATOR 


Fig. 2. This Design Makes a Strong Job. Fig. 3. 


for certain purposes, a heavier wall could be had with the 
same tensile strength per sq. in. 
Welding Metal for Fusion Welding of Steel Pipe 
In selecting welding wire to be used in welding steel pipe 
for ammonia or any other such gases, is a question that is, in 
my Opinion, very important for the simple reason that we 
must have 
ist. An absolute nonporous weld. 
2nd. A weld that is properly fused. 
3rd. Tensile strength in the weld. 
4th. Ductility. 
Welding wire can be had that will give from 40,000 to 62,000 
Ibs. tensile strength in a single V weld made in % in. plate. 
The following is the analysis of five different grades of 
welding wire, namely: 
A, B, C, D and E Wire 
ee oc Soe my 4 <— = 
Jo Jo Jo To Jo 
049 .05 08 to.10 .08 to .10 .20 to .24 
Phosphorus 025 01 . .03 04 
SulghGh. ah... 04.086 . .03 .04 
Manganese ............. .21 ...20  . 30 65 
Nickel _- —_- — 3.5 
A weld made with wire “A” would have a tensile strength 
of about 40,000 Ibs. per sq. in. in the weld made in % in. plate, 
and the weld could be made nonporous, properly fused, tensile 
strength at the minimum, and ductility at the maximum. 
A weld made with wire “E”, which is high in carbon and 


contains 3.5 per cent of nickel steel, would have a tensile 


strength of about 62,000 Ibs. per sq. in. The weld could be 
made nonporous, properly fused, the tensile strength would 


Fig. 3 
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be at the maximum, and ductility at the minimum. After: 
paring the extremely high carbon wire and the extreme! 
carbon, it does not seem possible to get what we desir: 
either wire, especially from the high carbon (or wir: 
but, however, we could probably get the desired 
strength with the low carbon (or wire “A” by reinforcir 
weld, say 30 to 40 per cent. This, of course, would tx 
sirable, due to the fact that it would add to the cost 
weld considerably, not that the wire would be overly 
sive, but the welders’ time and the extra gas that wou 
consumed in adding the additional metal, would be expe: 

On the other hand, a pipe weld made with the “E” 
properly fused, and reinforced say 10 per cent, would 
ably have a strength great enough to resist any line st: 
throwing them into the pipe itself which is lower in t 
strength, softer, and, of course, more ductile. 
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Wire “B” has a tensile strength of 46,000 lbs. per sq 
the weld, wire “C” about 52,000, and wire “D’”’ 54,000 1! 
sq. in. I would suggest using a wire of about the sam: 
position as “D”, 

There are three reasons for this: 

1st. By reinforcing the weld say 10 to 15 per « 
margin of strength above that of steel pipe would be sufiici 
to throw the strain into the pipe because of the latter's 
tility, and the weld would probably never be stressed b: 
a safe point. 

2nd. Porosity is much easier overcome with this wir: 
where the nickei (or wire “E”) is used, due to the fact t! 
it will flow freely, and as it contains less carbon, it will : 
urally stand a more severe treatment by heat. In other words 
the metal can be overheated a certain degree and yet the w: 
will not be porous. 

3rd. It being a grade of wire that most welders are familiar 
with. The nickel steel (or wire “E”) is overheated, the weld 
will be porous, but, however, the tensile strength will proba!) 
not be reduced below a safe point; it all depends upon t! 
cause of the defect. Therefore, it is impossible to say to wha 
extent the quality of the weld has been reduced if porous 

Weld metal, like any other steel, is not a noncorrosive meta! 
by any means, and the nickel wire for wire (“E”) has its ad 
vantage in this respect. All of you probably know that pip: 
located on the roof of an ice or cold storage plant, as a rul: 
has a shorter life than any pipe in the plant, as it is not pos 
sible to give it the proper protection from moisture whi 
exists in connection .with cooling-towers and spray ponds 
It is a common’ thing to see from 7 to % in. of rust « 
pipe line that is exposed to roof conditions. 
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Three specimens cut from steel pipe of 1% in. walls were 
welded with wires “C”, “D” and “E”, and were exposed to 
conditions as mentioned above for one year. The reduction 
in area of the base metal due to corrosion averaged 1.2 per 
cent. The reduction in area of the weld made with wire “C” 
was 3.8 per cent, that of weld “D” was 3.2 per cent, and the 
reduction in area of the weld made with wire “E” was only 
1.4 per cent, or .2 per cent more than the base metal. 


However, the reduction in pipe area would not be as great, 
as there would only be one side of the metal exposed to the 
moisture. The dbject of making the test was to get some idea 
of the rust resistant qualities of the weld metal, and they 
were only comparative tests. 

Preparing Pipe for Welding 

It is just as important to prepare pipe for welding as it is 
to weld it together. And this is a factor that seems to be 
overlooked in a great many cases. In making the necessary 
preparations for welding it is necessary to bevel or scarf all 
standard pipe above 2 in. and all extra heavy pipe above 1% in. 
The scarfing can be*done with the cutting torch by laying 
the cutting tip on the pipe at the proper angle so as to leave 
the metal at the bottom of the scarf about % in. thick. The 
scarf should be about 1% times the thickness of the metal 
(See Fig. 1), because a 45 degree scarf doesn’t seem to give 
enough fusion area in the base metal. I don’t mean to say 
that a 100 per cent weld can’t be made where the metal is 
scarfed at 45 degrees. It can be made, but with the average 
welder it is found that a certain per cent of specimens when 
tested will break along the line of the scarf. To overcome this 
defect it is necessary to make the scarf at a higher degree in 
order to get more fusion area. Then, however, the weld will 
break in the center. To overcome this defect it is necessary 
to reiniforce the weld by building it up, or use an alloy such 
as the nickel steel. In welding pipe together care should be 
taken in cutting so as to get the ends square—a greater open- 
ing on one side will cause an uneven shrinkage and the pipe 
will not be straight. This is very important in welding large 
pipe where a considerable amount of metal is involved. 

In making preparations for welding heads in pipe, traps, 
oil separators and receivers, small pipe where flat heads are 
used, the head plate should be scarfed at 45 degrees around 
the edge and placed inside the pipe and the proper distance 
so that 1% times the thickness of the pipe wall can be crimped 
over onto the head plate, and weld to seal the joint. (See 
Fig. 2.) 

For standard bumped heads they can be placed inside the 
pipe and welded in the same manner as the flat heads (See 
Fig. 3), or have the diameter of the heads made the same as 
that of pipe and make butt welds. 

In making reducers it is necessary to crimp the larger pipe, 
afterwards inserting the smaller pipe or nipple. This fitting 
is the most expensive of all to make, as it is necessary to 
make a very wide weld in order to get the desired thickness 
at the center. (See Fig. 4.) 

90-degree elbows are very simple fittings to make, there 
being two 45-degree welds. The length of the center piece on 
the inside is equal to one-half the diameter of the pipe, so 
that all elbows are of a uniform size. (See Fig. 5.) 


Tees are made by first cutting the nipple to a saddle form 
to fit the pipe. The nipple then serves as a pattern for mark- 
ing off the hole. After cutting the hole it is scarfed to 45 
degrees on the sides and two times the thickness of the metal 
on top of the pipe. Patterns are used for laying out tees 
and elbows and a perfect fit is obtained without doing any 
trimming. (See Fig. 6.) 

Where welded elbows or tees are made in close work with 
flanges and the fittings are not a true 90 degree, it is an easy 
matter to face the flanges by heating a ring around the pipe a 
short distance away from the flange and then tighten up the 
bolts. (See. Fig. 7.) 
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In making welded return-bends the pipe and two return 
pieces are sawed at the proper angle, and three 60-degree 
welds are required to complete the half circle. 

There are several advantages in the welded return-bend. 

ist. A more compact coil can be had without thread joints, 
as 2% in. centers can be obtained with 1% in. pipe and 3 in. 
centers with 2 in. pipe. 

2nd. The pump head is reduced about 30 per cent in the 
height of the coil. 

3rd. The thickness of the metal in the back of the bend 
is not reduced. 

4th. Drip-strips are eliminated due to close pipe centers or 
proper centers. 

5th. Welded beads cost less than screwed fittings. 

6th. The life of the coil is dependent on the life of the pipe 
and not on a thread joint. 

7th. A defective pipe can be renewed without taking the 
coil apart. (See Fig. 8.) 


The Efficiency of Welded Pipe Joints 


There has been, in the past few years, a great deal of 
thought given to the subject of efficiency of welded joints; 
that is, the ratio of the weld itself to the base-metal. it is 
true that in job welding shops and a number of established 
manufacturing plants, efficiency is all that is desired, but, how- 
ever, as we are discussing the subject of welded ammonia pipe 
lines, it seems that we should speak in terms of quality as it 
is possible to make a 100 per cent, or probably a 125 per cent, 
weld as far as efficiency is concerned, and yet it will leak 
ammonia gas. I might relate some experience that will prove 
this theory. An ammonia accumulator made up from % in. 
steel plate and welded throughout, and tested at 300 Ibs. water 
pressure and did not leak, but did leak with 25 Ibs. of am- 
monia gas. 

It is clear that leaks do not indicate low efficiency. Anyone 
with the proper knowledge of welding steel can melt into a 
defective weld and afterwards state the exact cause of the 
leak. As a rule there are four reasons for a leaky weld: 

First—The lack of fusion of the metal involved, 

Second—Oxidation or an excess amount of oxygen is fed 
through the torch and mixes with all the acetylene available 
and the surplus oxygen attacks the metal. 

When oxidizing a weld made in steel, foam or a scum will 
form on the metal and it will turn to a very white heat. An 
oxidized weld is porous, the tensile strength is reduced and 
it cannot be very ductile. 

Third—Carbonization; that is, an excess amount of acetylene 
is fed through the torch, causing incomplete combustion. 

You often hear welders speak of oxidized welds, but very 
seldom do they speak of carbonized welds, and from my ex- 
perience I can safely say that 60 per cent of the leaks in 
ammonia pipe lines are caused by the welder using a slightly 
carbonized flame and about 20 per cent are due to improper 
fusion of the metal. The other 20 per cent is due to oxidizing 
and overheating. A carbonized weld is very porous and can 
be rewelded and the «uality restored to some extent by using 
a lightly oxidizing flame. 

Fourth—Practically all welders weld forward; that is, the 
flame follows the rod, and when welding pipe, especially small 
pipe, there is danger of overheating when the weld is near 
completion, and in case the weld is overheated at this point 
it will be porous and will leak. Overheating will sometimes 
cause the pipe to leak as far as % in. away from the weld. 
But, however, by welding backwards with the rod following 
the flame, and by slightly moving the rod, causing the metal 
to be agitated, which will overcome the porous effect caused 
by overheating, the weld will be compact and nonporous, but, 
of course, this method will not prevent the pipe from leaking 
due to overheating. 

Some welders insist on making a smooth surfaced weld, that 
is, dressing the surface of the weld as it is completed, and in 
some cases, however, they are asked to do this. But from my 
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experience I would advise anyone to beware of such welds. be more efficient than a single V, but in welding pipe 
A weld can be ever so porous and by melting into the surface, _ be impossible to make a double V weld due to the sma! 
say ve in., with the proper flame in order to dress the weld, eter of pipe used in ice making and cold storage plant 
the chances are it will stand a high pressure test without The improper cleaning of the scarfs, providing this 
showing any signs of leaking. The possibility of any leaks done with the cutting torch, will affect the quality of 
should be overcome with the first metal that is placed in a It is important to maintain a neutral flame while scar; 
welded pipe joint, as it is possible to make a weld that would order to eliminate, as nearly as possible, any carbonizin, 
be 100 per cent efficient as far as tensile strength is concerned, on the surface of the metal. In welding small pipe, sa 
and yet be porous to within Ys in. or probably 2 in. of the 2 in. in diameter, where scarfing is unnecessary, t! 
surface, and will in time leak due to corrosion. On the other should be made as rapidly as possible, providing the 
hand where fittings are used the same thing can happen and of ample size to melt through the pipe wall in a r 
does happen. The possibility of a thread, joint not leaking length of time. When melting into the pipe the flan 
may be depending upon one particular thread, and in the matically scarfs the metal to 1% to 2 times its thickn: 
course of time, however, it will leak. by having the welding wire follow the flame it is 
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ao F1PE HEATED AND BES 
As a rule in welding pipe which has a heavy wall, the 
average welder will get the most defective metal at the bottom 
of the weld. This is due to the fact that the sides of the V 
are broken down first, causing iron oxide to be washed to the : 
bottom of the weld. Tests have shown that the tensile strength —> Atanas Wor Faced sade nae 
of the first % in. or %& in. of metal in a weld made in this Fig.7 
manner to be as low as 19,000 Ibs. per sq. in., whereas the 
same area near the surface of the weld would have a tensile 
strength of 51,000 lbs. per sq. in. 

















MeTuoo oF Facine FLANGES 


Fig. 7. Using Heat of Torch te Secure Alignment. 
This defect can easily be overcome. Since the metal is 


% in. thick at the bottom of the scarf, and the-scarf is 1% matter to tell when the pipe is welded through, as the bot! 
times the thickness of the metal, it is clear that by melting of the V, which is made by the flame, will become soft, w! 
through the metal (or nearly so) at the bottom of the V, and _ indicates that the metal is at the fusing point on the inne: 
at the same time adding additional welding metal, that the side, and the necessary amount of welding metal is added | 
bottom half of the weld would be as sound as the top half, reinforce the weld from 10 to 25 per cent, depending upon ' 
and by welding the bottom of the V a distance of from 1 in. composition of welding wire used. 

to 1% in., before the sides at the top are melted down, it is an Small pipe welds very seldom leak due to improper {us 
easy matter then, providing the torch is properly handled, to of the metal. Since the flame melts practically through th: 
wash practically all the iron oxide to the surface of the weld. pipe, it would be impossible not to get a thorough unio: 
This method alone will increase the efficiency of a single V the metal. If the proper flame is used and the metal is | 
weld from 8 to 12 per cent. A double V weld would evidently overheated, it is much easier to make 100 per cent welds i 
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COATED ELECTRODES 
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SWEDOX welding wires and rods can be supplied immediately from stock, conforming in all respects to: 


American Welding Society Specifications E No. 1-A; E No. 1-B; E No. 1-C; 


G No. 1-A; Folios No. 


1-E and No. 1-G; and many others. We can furnish a welding wire or rod for any purpose and of any 


analysis required. 


PUT YOUR WELDING TROUBLES UP TO US Let us prescribe the filler best adapted for your 
requirements. We maintain a research department conducted by experts for the benefit of our customers. 


This service is FREE OF CHARGE. 


FLUXES—CASTOX, BRONZOX and ALUMINOX FLUXES when used with the corresponding non- 


ferrous filler rod will keep impurities out of the weld and promote thorough fusion. 


FREE trial samples of any product will be furnished upon request. A trial of any 


SWEDOX product will convince you of its superiority. Send for these samples NOW. 
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small pipe than in large pipe with the single V weld. In fact, 


there is no excuse for a small pipe weld not being 100 per 
cent in every respect. 


In comparative test, on flanged and welded joints in small 
pipe, it is clear that the latter is superior to the flanged joint. 
For example, a 1% in. pipe specimen 18 in. long, with a pair of 
standard oval flanges in the center, broke in the thread just 
behind the flange—the efficiency of the joint was 50 per cent. 
A like specimen was made up from 1% in. extra heavy pipe 
and the flange broke at 58 per cent efficiency. A weld cut 
from work being done in the plant was tested and broke 2% 
in. away from the weld. A solid specimen was tested, which 
was cut from the same length of pipe in both cases for the 
purpose of calculating the efficiency. (See Fig. 9.) 


Torches and regulators (or reducing valves, it seems, would 
be a more correct name for them) in poor working order will 
cause defective welds. The regulators or reducing valves 
cannot be depended upon for close regulation, and the so-called 
needle valves on the torches are far from perfection. Take 
most any torch of the present day design and there is suffi- 
cient lost motion in the threads on the valve stems to make 
the necessary adjustments by merely pressing in, or pulling 
out, on the stems with tips up to and including No. 5. In 
doing coil work, or working in close places, as must be done 
in plants, it is almost impossible to prevent striking these 
valves against some object which slightly changes the flame, 
causing a great many defective welds, and aside from this a 
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great deal of time is lost in making flame adjustments. There 
should be more threads per inch on the valve stems. Torch 
valve stems with 30 threads per inch, and well fitted, will give 
excellent results with about 2 Ibs. excess pressure on the hose 
to take care of pressure changes through the reducing valves. 

Drawing acetylene gas from the cylinder at too great a rate 
will have a decided effect on the quality of a weld. 

The inside of acetylene cylinders are filled with a substance, 
such as asbestos, which is saturated with acetone. This liquid 
will dissolve many times its own volume of acetylene gas. 
Considerable time is required for charging cylinders so that 
the acetone will dissolve the maximum quantity of acetylene. 
The time required for charging is about 48 hours. 

The acetylene should never be withdrawn from the cylinder 
at a greater rate than one-seventh of its capacity per hour. In 
case a larger welding tip than a No. 8 is being used, two 
acetylene cylinders should be connected by means of a mani- 
fold, designed for the purpose, so that no single cylinder will 
be exhausted rapidly enough to draw off any acetone. 


Relieving Welding Strains in Pipe Lines 
In taking care of welding strains in pipe lines, there are two 
methods by which the work.can at least be attempted. 


ist. Where fittings are made in pipe lines in position, the 
strains can be relieved to some extent by heating a ring 
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around the pipe on either side of the fitting. The wid: 
the heat should not be, in any case, less than one-hali 
diameter of the pipe. There should be sufficient heat ap; 
to bring the pipe up to a bending temperature, and th, 
should be as even as possible the entire circumferenc: 
pipe. The necessary heat can be applied from a welding ; 
and if necessary two torches can be used. 


2nd. Coal oil blow torches can be employed where! 
welded fitting proper is preheated to the proper temper: 
to relieve welding strains—a temperature of 1,050 deer: 
would probably be sufficient. (A. S. M. E. Boiler Code.) 
fitting, including the weld, or welds, should be at an eve: 
perature (or as nearly so as possible), and covered 
asbestos paper or any insulating material that would ser\ 
purpose in order to allow the fitting or welded joint t. 
slowly. 

Welds made in small pipe up to and including 1% in 
rule, are made in from two to four minutes’ time, and 
completed the welded section is at the annealing tempera 
In the case of very small pipe, say up to 1 in. standard 
welded section is at a higher temperature than is neces 
for annealing. It is clear that welds made in small pipe \ 
receive a fair degree of preheating from the torch, thus e! 
inating the necessity of annealing. 

In regards to steel flanges that are screwed on the pip: 
welded for the purpose of sealing the joint, I would say + 


Fig. 10 
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Fig. 10. Avoiding Distortion when Welding Nipples. 
New Thermit, Double Burner, Rail Preheater. 


of course, this would be satisfactory, and it would not 


necessary to anneal the joints because the safety of th: 
struction is not dependent upon the strength of the weld 


In considering the construction of ammonia receivers 

oil separators, to be made up in plants, as a rule it is ne 
sary to use pipe for the shells of such vessels. Ice and cold 
storage plants do not have the necessary equipment for rolling 
such shells, providing the longitudinal seams are welded, nor 
are they prepared to anneal any part of vessels made fron 
pipe as large as 24 in. diameter. Standard bumped heads ot 
the proper thickness and properly crimped in the pipe, and 
welded, would not require annealing. 


The nipples for gauge cocks, and liquid in and outlet co: 
nections, can be screwed into the pipe and welded for sealing, 
or such nipples can be flanged and inserted from the insid: 
before the heads are fitted. A vessel of this design would not 
require any annealing. Aside from this, the possibility of get 
ting such vessels covered by insurance would be considered 

There are seyeral methods by which long headers can | 
kept straight when it is necessary to weld in a numbe' 
nipples. . I 

ist. Preheat the header in a forge fire as the nipples ar 
béing welded in. By this method, however, the labor cost 
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considerable, due to the fact that it is necessary to furnish the 
welder with a helper, as care should be taken in keeping the 
header in a level position. Besides, the welder is compelled to 
stand over a forge fire which is not a pleasant thing to do. 

2nd. Weld in all nipples, allowing the header to expand and 
contract at will. When the welding of all nipples is completed 
and the header allowed to cool, and it can be straightened very 
easily by turning upside down and with the welding torch 
spot heat just opposite each nipple that was welded, applying, 
as nearly as possible, the same heat that we applied when 
welding the nipples and after the header is allowed to cool it 
will be sufficiently straight. 

3rd. In shops where the necessary equipment is at hand 
the proper curve is put in the pipe and in welding the nipples 
will, of course, cause the header to become straight. (See 
Fig. 10.) 

The The principal qualifications of a man that is, or that is 
to become, a welder, is ingenuity. Ingenuity is absolutely re- 
quired in doing such work. It is hard to believe that a man 
can become a welder in two or three weeks’ time. It is true 
that a man can be taught to weld small pipe in a short time, 
providing he is intelligent and receives the proper instructions. 
But to enable a man to have a thorough knowledge of welding 
steel pipe, much more experience than three weeks, or even 
six months, is necessary. Most men can’t grasp the necessary 
knowledge to be first-class welders. W ehave a great number 
of so-called welders, and I have found from past experience 
that it was not the fault of the man altogether. Some have 
had improper training; some have had very little, if any, train- 
ing, and those that have had job-shop experience for any 
length of time seem to be far more successful when welding 
pipe. 

An inexperienced man as a rule can be taught to weld 
pipe in less time than a welder that has been brazing or weld- 
ing cast iron, and in time will make a much better welder. If 


a welder receives the proper training and is really interested 
in the profession, it is hard to believe that he would make 


defective welds. In my experience with probably 50 or 60 
welders, I never knew of but one or two that were really care- 
less. Any defects in pipe welds, as a rule, were due to the 
lack of knowledge. There are welders that are condemned 
today for some defect that was made through ignorance, and 
the probabilities are, if the man could have received the proper 
training for a few weeks, he would have been an expert at 
the art. 


In some localities we find any number of first-class welders, 
and in other sections it seems impossible to find one. It ap- 
pears that the knowledge of these men could be utilized to a 
better advantage if they were placed in a position where they 
could convey at least some of their useful knowledge to others 
that are not so fortunate. 


Any engineer in charge of a plant should have a thorough 
knowledge of welding steel pipe. As a rule, where welders 
are employed in plants, the engineer is compelled to take their 
advice. This is especially true in small plants, 

Welding steel pipe in ice and cold storage plants is not a 
fad, but a necessity. 

Any engineer with the proper knowledge who will weld the 
entire installation of piping in his plant, or plants, or have it 
welded, eliminating all fittings with the exception of where 
valves are bolted in (and in this case the flanges should be 
welded to the pipe), will without a doubt save his company 
considerable money, not only in first cost, but the savings in 
ammonia, maintenance and the decreased depreciation of the 
installation will be appreciated I am sure. 





The Requirements of a First Class Pipe Welder 
ist—A welder should be ingenious and he must be honest. 
2nd—A welder should have a thorough knowledge of the com- 

position of steel pipe. 


‘before the American Welding Society, Chicago Section, 


May, 1! 


3rd—He should be able to select the proper welding wir 
used. 

4th—He should experience the testing of welded specimens ; 
with oxydizing, carbonizing, and neutral flame. High pr: 
air, tensile, and bending test should be made on such spe: 
to determine the extent to which a weld can be carboniz 
oxydized without decreasing the quality beyond a safe poir 

5th—A welder should be able to make a 100 per cent 
pipe in a vertical or horizontal position. 

6th—He should be able to select the proper size welding } 
any given size pipe. 

7th—He should be able to lay out patterns to be used i: 
ting out tees, elbows and return bends. 

8th—A welder should be well versed as to the construct 
at least three makes of the leading welding equipment. 

9th—He should be able to keep his helper, or helpers, 
all times. 

10th—A welder should have a thorough knowledge oj 
care of welding strains in pipe lines, and furthermore hx 
know the few methods by which strains are prevented t 
extent. 


11th—He should be able to read blue prints of prosp 
pipe installations. ; 

12th—A welder should have a thorough knowledge of esti 
ing the quantity of acetylene and oxygen consumed in doing 
particular piece of work. 


DISCUSSION* 


Q. When welds in pipe joints were tested, did the 
occur far enough from the joint to indicate that the metal 
the vicinity of the weld had not been weakened by thx 
of the flame? 

A. In testing over 200 144” pipe specimens, the speci 
did break in every case from 2%” to 3” away from the 
or about half way between the weld and the jaw 
machine. 

Q. Is the life of welded pipes in service long enoug! 
that the cost of replacing worn-out sections by th« 
acetylene process, i. e., by cutting out corroded sections 
a torch and replacing them with a torch, would still 
chéaper than the cost of making ordinary replacements 
fittings are used? 


A. Cutting out sections and replacing with a torch | 
much cheaper than doing such work where fittings ar: 
Ammonia fittings have to be heated in order to get 
loose on the thread and as a rule the section is take: 
forge in order to get the fitting off, then the flanges -ar 
up on the new section which is bolted in place. Onc 
can cut out a section as quickly as probably four me: 
take the bolts out of a section. 


Q. In cases where nippers are screwed into the pip: 
welded for sealing, how does the strength of the joint co 
pare with the joint which could be made by welding the nip| 
direct to the pipe? 

In cases where such sealing is done, is the strength o 
joint a very important matter? 

A. A nipple welded directly to the vessel or pipe, 
work is properly done, the joint will be just as strong 
of course as safe as where the nipple is screwed in 4 
welded for sealing. I don’t recommend screwing nipples 
headers or pipes, but however, where insurance is desr 
vessels such as ammonia receivers and oil separators 
necessary to screw such nipples in, in order to get insu! 


Q. Referring to the first method suggested for reli 
welding strains in pipe lines, have any tests been made 


pap ’ 


v4 


*This discussion was incident to the presentation of thi: 


4, 1923. 
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“EAC O” 


MILD STEEL ELECTRODES 
for ELECTRIC WELDING 


A general purpose wire, guaranteed to con- 
form with the following specifications: 


Penna, R. R. Specification No. 156A 
B. & O. R. R. Specification No. 191D 
GC. f:.. ae Specification No. 106 

N. Y. N. H. & H. R. R. Specification No. 161 

U. S. Navy Dept, Specification No. 46S10a 


Also furnished dead soft annealed. 


“RACO” COVERED ELECTRODES 
FOR ELECTRIC WELDING 


“RACO” Covered Electrodes are used with either 
alternating or direct current where bare wires will 
not give satisfactory results. 


“RACO” IRON ELECTRODES FOR 
ELECTRIC WELDING 


This wire may be used with success wherever import- 
ed Norwegian or Swedish wire has been considered 
necessary. 


“RACO” MILD STEEL RODS 
FOR OXY-ACETYLENE WELDING 
Copper Coated 


Answers the usual railroad, shipyard and industrial 
requirements as are allowed by authoritative regulat- 
ing bodies such as the American Bureau of Shipping, 
the Interstate Commerce Commission, etc. 





“WMO” MILD STEEL WELDING WIRES | 
| SS 











from —-REID-AVERY COMPANY 


Qlet and Washington Ave.. 
Moca PHILADELPHIA, PA 
Blue Label 


Colored labels in this style identify 
each different kind of RACO WIRE 








Samples for testing and des- 
criptive booklet sent promptly 


REID-AVERY COMPANY 


21st Street and Washington Avenue 
Philadelphia, Pa. 
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Oxygen 
Manufacturing 
as a Business 


There are many points in the 
United States and Canada where the 
installation of an oxygen factory 
would be a profitable proposition. 





Messer units, extracting the oxy- 
gen from atmospheric air, are so 
flexible that a plant with a production 
of 25,000 cubic feet per day may be 
advantageously operated, with but 
very little loss in economy, with a 
production of as little as 10,000 feet 


per day. 






— 


This flexibility is particularly val- 
uable in the consideration of an oxy- 
gen plant installation in new terri- 
tories, as it is not necessary in order 
to make money to run the plant at 
its rated capacity. 























There is a real service behind 
Messer oxygen plants, a real guaran- 
tee of what they will do and keep on 
doing, a real stock of repair parts 
carried as an insurance—not as a 
specialty—and a real staff of engi- 
neers and expert operators qualified 
to give real advice. 





The demonstrating plant in Chi- 
cago is open to investigation by any- 
one interested and tests of all kinds 
are invited. 


M. KEITH DUNHAM 
110 South Dearborn Street, 
Chicago, ‘Ill. 


Exclusive United States and Canadian 
Distributor 
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show just what effect this preheating has on the structure and have them tested and if they were not 100% | 
of the pipe and how far it extends? them go or put them on other work. When it was : 

A. In welding large pipe in position the contraction as to hire four welders later on, I would get two and 
a rule is greater on one side or at some point, which will help our old men for two days and as a rule I woul 
cause a slight crook in the line; however, the line may look some time with them the second day and if they w 
straight but it isn’t, this uneven contraction will cause a strain we gave them a torch the third day, but however we 
to be left in the weld and by heating a ring around the pipe them very closely until we were satisfied that 
on either side of the weld will relieve this strain providing honest. We hired about thirty men to get 
the heat is great enough to bring the pipe up to a bending wanted. We let them stay from thirty minutes to ¢ 
temperature. In all the welding that I have supervised I Some welders will tell you that they have bee: 
never did preheat but 3 welds; they were in a 10” ammonia 15 to 17 years. I had one tell me that he had beer 
discharge line. There were several more: welds in this same 15 years and at that time welding had not bee: 
line but were not preheated and they have stood up tor 2 into this country but about eleven years; in other 
years so far. was welding four years before we had any equipment 

In welding large pipe (or in fact any pipe) a welder should with. We did not hire such men. At times the wel 
never stop welding a joint until it is completed, the second scattered, but we would send the best welders out 
heat should never be taken on a pipe joint. As this will cause men that we knew would do the work right. | 
double contraction at this point, the results will be an undue welders on one job where we made 1,900 welds 
strain unless the second heat is also made on the opposite standard pipe and only had two small leaks, and 
side of the pipe. cases, the pipe was bad. We made 83 stands of wel 

In welding nipples into headers as a rule I make two heats, monia condensers which contained 4,560 welds and 
providing the nipples are to be absolutely straight, that is, two small leaks. These coils were tested at 300-lb 
weld half way around the nipple, then move back to the first sure. We have made up any number of double pipe 
starting point and weld the other half the opposite direction, coils and tested at 1,300 to 1,400 pounds and hav: 
whereas if the weld is made completely around the nipple leaks. These coils were welded throughout. 
and finished at the starting point, there will be two heats at 
this point causing the nipple to draw out of plumb. 

A good thing to keep in mind when welding pipe is to NEW LIGHT-WEIGHT, DOUBLE-BURNER RAIL 
balance the heat in all cases. One great trouble in welding PREHEATER 
large pipe in position is that the average welder will weld The Metal & Thermit Corporation has perfected a new lig 
fast on top of a pipe and when he gets to the sides he can’t weight, double-burner rail preheater for Thermit rail welding 
handle the metal as well and he slows up and of course’ which is particularly designed to expedite work in cases 
applies more heat at this point. A constant speed should be the two burners can be used for preheating two joints 
maintained and never stop a weld unless someone can relieve taneously. 
the welder. 

By using these methods, strains in pipe lines, as a rule, 
don’t amount to much. 

Q. How much does an engineer in charge of a plant need 
to know about welding? Do you think he needs to be able 
to handle the torch himself? 

A. An engineer in charge of an ice or cold storage plant 
which does its own construction work should be a first-class 
welder, and he can be one if he will only go to the trouble, 
but at any rate he should know enough about welding to be 
the engineer on the welding job, just as he is the engineer in 
directing the men in other departments in the plant. If he 
can handle a torch and make a first-class weld, so much the 
better; he can then train his welders to do the work the 
way it should be done. 

An engineer as a rule can train a man in less time than 
most any one else in the plant as it is a part of his duties 
to train men to do their work correctly and efficiently. 





ere 


The new double-burner preheater has been thoroughly 


Q. Can you tell us something about your experience in 
building up welding organizations? Was it a separate depart- 
ment or were the welders scattered, and how did you go 
about it to select welders so as to build up a good depart- 
ment? 

A. First, I learned to weld myself. I welded specimens 
and had R. W. Hunt & Co. test them, both for tensile 
strength and bending. In this way I learned to make 100% 
welds. The following winter we had about 125,000 ft. of pipe New Thermit Double Burner Preheater. 
to weld in one plant. 

I trained two of our men to weld 1%" pipe coils for low and has proved to be of the same high efficiency as the s ngle- 
pressure ammonia. One jearned very quickly. I believe I burner preheater, which will continue to be supplied for use i 
gave him a torch in four days. Out of the first 500 or 600 cases where the double-burner preheater is not feasible, su 
welds he made there were only 4 or 5 that leaked.’ When where the joints to be welded are scattered. The capacity 0! th 
training these men I stay with them every minute of the blower and gasoline tank of the new double-burner preheater | 
time until they can make a first-class weld and really know double that of the single-burner preheater, and the new p! 
when they are making a good weld and when they are is equipped with two heating coils instead of one, also w'! 
making a defective weld. I would cut out welds on them 25-ft. lengths of hose. 
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Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 

jobs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines. 

Counted 8 words to line. Add 6 words for keyed address. 





Wanted—First-class electric welder, steel plate, indoor 
work, steady employment the year around. Address General 
Boilers Company, Waukegan, Illinois. 





Wanted—PRODUCTION MAN 
ASSISTANT PURCHASING AGENT 
SUPERVISING WELDERS 
The Alexander Milburn Company, 1416-1428 West Baltimore 
Street, Baltimore, Md., have vacancy for first-class men in 
the above departments. Write giving full details. 





Position Wanted—Young man, age thirty; married; nine 
years following the welding trade; four years foreman in large 
steel mill doing welding and heavy cutting of all kinds; 
experienced in sheet metal and sheet aluminum work. At 
present employed as manager of auto job welding shop. 
Desires new connection. Address 76, care The Welding 
Engineer. 





Position Wanted—First-class electric and acetylene welder 
with ten years experience in all classes of welding work; five 
years experience as welding salesman. Will go anywhere, 
but prefers Chicago. Address, J. I. Mitchell, Elks Club, New 
Orleans, La. 





Position Wanted—Master welder with two years experience 
as an electric welder and eight years experience as an oxy- 
acetylene welder. Capable of handling any job—would prefer 
work with a large concern doing oxy-acetylene welding. 
Address 77, care The Welding Engineer. 





Position Wanted—Electric welder; nine years’ experience 
in electric welding; 24% years in back shop work; can handle 
any kind of railroad work but would prefer back shop work. 
Address 78, care The Welding Engineer. 





For Sale—Generators; two (2) 200-pound Davis Pressure 
Generators and one (1) Master Acetylene Regulator. Good 
condition. Completion of larger plant necessitates selling 
Address Box 1222, Pittsburgh, Pa. 





Position Wanted—A man of eleven years’ experience in all 
branches of welding and cutting; desires to take charge of 
shop or demonstrate for sales and service. Address 79, care 
The Welding Engineer. 





Position Wanted—Mechanical engineer with fifteen years’ 
experience in building liquid air, oxygen and nitrogen plants 
is open for contract. Highest references from leading plants 
in Germany, Switzerland, Italy, Brazil. Owns two American 
patents. Have detailed plans which have been successfully 
carried out in many instances. Address H. W. Schultz, 4354 
North Troy Street, Chicago, IIl. 








For Sale or Trade—First-class job welding and machine 
shop. Well equipped to handle any kind of work. Has been 
established for ten years in a city of 140,000. Best of reasons 
for selling. Address 80, care The Welding Engineer. 





Position Wanted—First-class acetylene welder, with ex- 
perience in electric arc and resistance welding and seven 
years experience in all branches of railroad work; has served 
as shop foreman in main railroad shop and possesses execu- 
live ability and business experience; would like opportunity 
‘o show what he can do in building up a force that can earn 


real money for some railroad. Address 81, care The Welding 
engineer, 
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Position Wanted—A-1 Oxy-acetylene welder; experienced 
in all kinds of oxy-acetylene welding; capable of taking charge 
of welding department. Can furnish excellent references; 
employed at present but desires to make a change. Address 
Eric A. Ohlson, 30 Riverview St., Brockton, Mass. 





Wanted—Experienced oxy-acetylené welder to work as 
demonstrator with jobber’s salesman. Must be reliable work- 
man. Carbic Mfg, Co., 565 West Washington Blvd., Chicago, 
Illinois. 





Wanted—First class oxy-acetylene end electric welder who 
can handle both processes. Must have boiler experience and must 
be familiar with steel tank manufacturing. Steady employment 
for a man who can handle all kinds of welding repairs. Ad- 
dress St. Lawrence Welding & Engineering Works, 138 Inspector 
St., Montreal, Canada. 





For Sale—Welding shop, fully equipped, including new 18- 
inch Walcott lathe; established trade of garages, mills and 
logging camps. Price $3,000; $2,000 cash needed. Well located 
five-room bungalow also available. Fine opportunity for first- 
class welder. Address F. H. Reiman, 115 West Third St., 
Olympia, Washington. 











STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIRCU- 
LATION, ETC., REQUIRED BY THE ACT OF.CONGRESS OF 
AUGUST 24, 1912, 

Of THB WELDING ENGINEER, published monthly, at Chicago, 

Ill., for April 1, 1923. 

State of Illinois, County of Cook, ss. 

Before me, a Notary Public in and for the State and county 
aforesaid, personally appeared L. B. Mackenzie, who, having been 
duly sworn according to law, deposes and says-.that he is the 
Publisher of THE WELDING ENGINEER and that the following 
is, to the best of his knowledge and belief, a true statement of 
the ownership, management (and if a daily paper, the circulation), 
ete., of the aforesaid publication for the date shown in the above 
caption, required by the Act of August 24, 1912, embodied in section 
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1. That the names and addresses of the publisher, editor, man- 
aging editor, and business managers are: Publisher, L. B. Mach- 
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L. B. Mackenzie, Chicago, Ml. 

2. That the owners are: (Give names and addresses of individual 
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4. That the two paragraphs next above, giving the names of 
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and this affiant has no reason to believe that any other person, 
association, or corporation has any interest direct or indirect in 
the said stock, bonds, or other securities than as so stated by him. 
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A WELDING ROD HOLDER 


For the Oxy-Acetylene Welder 


If you are selling welders’ supplies, k a few welding rod 
holders in stock. Tnere is a growing densend for this heady tool. 


Write for Prices and Samples. 


C. SORENSEN 








18 E. 16th Street, Chicago, Ill. 
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WODACK Tools Cut Welding Costs 


WODACK Portable Electic Drills and Grinders are so easy to handle and so dependable 
in their performance, that they soon save their cost. 


They work on both a.c. and d.c. current—they get at the hard places without difficulty 
—and they carry the WODACK guarantee. 


“Electric Drill Facts” is a useful little booklet telling all about it. 


It’s free. 


Send for a copy. 


WODACK ELECTRIC TOOL CORPORATION, 43 S. Jefferson St., Chicago, Ill. 





CURRENT WELDING LITERATURE 


MECHANICAL GAS CUTTING TORCH AS A LABOR SAVER 
—It would be easier to mention the locomotive and car repair 
parts which could not be shaped with the oxy-acetylene cutting 
torch than to list those which can. The Boston & Maine Rail- 
road secures excellent results on a wide variety of jobs in its 
repair shops.—Railway Mechanical Engineer, May. 


RECENT DEVELOPMENTS IN ARC WELDING, by W. L. 
Wagner—A summary of research work conducted by the Amer- 
ican Bureau of Welding. The report covers standard tests for 
welds—welding wire specifications—standards for arc welding ap- 
paratus—the arc welding of cast iron—specifications for steel to 
be welded—unfired pressure vessels—welding oil storage tanks— 
welding rail joints—the applications of welding in railroad shops, 
locomotive shops, street railways and pipe lines—the weldng of 
monel metal—the manufacture of welding wire—the inspection of 
welds—the welding of structural steel—welding and ship building 
—automatic arc welding, and suggestions for further welding re- 
search.—Journal of the A. W. S., April. 


TRAINING COURSE FOR OXY-ACETYLENE WELDING— 
Qualifications for welders—fundamentals for gas welding and pre- 
linimary practice work. This is the report of the Committee on 
Training Operators of the American Bureau of Welding. It in- 
cludes several pages of charts indicating the object of each lesson 
in the training course and the amount of information necessary 
to be supplied with each step in the training.—Joural of the 
A. W. S8., April. 


THE OXY-ACETYLENE PROCESS IN 1922, by G. O. Carter— 
Although there are not apt to be any radical changes, there 
should be room for a growth in the fields where the processes 
have been successfully applied. Pipe welding is one of the most 
important applications of the. process. The successful handling 
of maintenance welding has been taken up with the management 
of many plants, and better provision made for handling this 
work in the future. Several investigations have been made which 
promise to extend the application of oxy-acetylene cutting. The 
use of the cutting process on cast iron is developing slowly. The 
possibilities of welding tanks are becoming more and more inter- 
esting.—Journal of the A. W. S., April. 


MALLEABLE IRON, by M. LeGrix—A study of the composi- 
tion of malleable castings and the changes which they undergo 
when raised to high temperatures. Comparisons are made be- 
tween European and American malleable castings. It is shown 
that although they are given, apparently, the same treatment, 
they show an entirely different grain structure under the micro- 
scope.—Revue de La Soudure Autogene, Paris, April. 


THE PROCESS OF WELDING WITH THE OXY-BENZOL 
FLAME—Although this process is being used considerably in 
France, the writer claims that in no case, even for very thin 
sheets, is the oxy-benzol weld able to compete with the oxy- 
acetylene weld.—Revue de La Soudure Autogene, Paris, April. 


REPAIR OF DIES BY WELDING, by A. M. Candy—Arc process 
used on flanging dies and plate shear blades. Substantial econo- 
mies claimed. All of this work is performed by the metallic elec- 
trode process, using a special high carbon welding wire, 1% car- 
bon and .6% manganese.—Iron Age, April 12th. 


AUTOGENOUS WELDING IN THE PETROLEUM INDUSTRY, 
by K. V. King—A discussion of the welding performed by the 
Standard Oil Company of California. Welding is finding its 
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ASBESTOS PAPER Trade Mark 


In rolls 36 inches wide weighing approximately 100 
pounds each. 


SLOWS UP COOLING PROCESS 
No obnoxious or injurious fumes. 


KEEPS DIRT OUT OF WELD. 
Manufactured by 


SALL MOUNTAIN COMPANY 
140 So. Dearborn Street Chicago, Ill. 
Eastern Office, Scranton, Pa. 





greatest field of usefulness in the refineries, although 
extensively in pipe lines and in boiler making, as well as 
sure still construction. This company has never had a: 
or failure due to defective autogenous welding.—<Acet) 
nal, May. 


THB BUSINESS MAN’S INTEREST IN THE Ox} 
LENE PROCESS, by G. O. Carter—A survey of the 
which can be obtained by the application of the oxy 
cutting and welding processes. Discussion of the valu 
oxy-acetylene torch for both production and reclamation 
ing field of usefulness for pipe welding and tank 
Acetylene Journal, May. 


HOW WELDED JOINTS SOLVE PIPE LINE TRO 
Forty-page booklet published by the Oxweld Acetylene « 
ark, N. J., containing a series of articles which show 
oxy-acetylene process has been used to advantage in 
kinds of pipe lines. Booklet contains many instructi 
tios of pipe welding. 


THE METALLURGICAL ASPECTS OF WELDING 
ficial effect of heating the material to a temperature 
and allowing it to cool regularly. Failure to make an a: 
ing of the parts to be welded is usually due to the 
oxides in the weld. Other failures are due to attempt 
alloy steel which cannot be successfully welded.—<Act 
Welding Journal, London, April. 


SOME RECENT DEVELOPMENTS AND USES Fo! 
TANCE WELDING, by H. A. Woofter—There has bi 
erabe work done in seam welding in the last few 
welders are now being designed which will be entirely 
as regards time and pressure so that all welds wil! be n 
By some of the resistance welding processes nearly 
and alloys can now be welded.—American Machinist, Ap 


ELECTRIC ARC WELDING OF THIN SHEET ME’ 
H. E. Wagner—Thin sheet welding was at one tims 
very difficult. The first solution of the problem was 
the edges of the sheet and make a weld with a carbon 
Hand and machine welding can be done at varying 
pending upon the ability of the operator. 
ing of thin metal do not usually work successfully on 
terial. Very thin sheet plates are now welded by 
resistance methods.—Railway Electrical Engineer, Apri 

THE 


SIDE LINE IN PRODUCTION WELDING 


welders in a large plant are kept busy in the off-seasons 


ee sheet metal products to the line.—Oxy-Acetyle: 
April. 


A THOUSAND DIFFERENT PARTS WELDED IN ON! 
of the country’s largest aeroplane manufacturers 


—One 
completely equipped central welding shop where mors 
thousand 
process. For this work welding operators must be well 
and know the exact welding requirements for each part 
been the experience of this company that better work 
obtained by having a carefully organized welding 
Oxy-Acetylene Tips, April. 


FABRICATING STORAGE TANKS BY 


Men trained in t 


na 


WELDING—Methods employed by one producer of gasolen 
age stanks to increase the economy of operation in his 


Rectangular method of construction—layout of 
Procedure followed in the fabrication of large 
Maker, April. 


tanks 


welding 


different parts are fabricated by the oxy-a ety 


bee 
departme! 


OXY-ACETYLEN 


i 





> ie » 


7 oe in 9 st wom . 
plan to show you actua BS ‘ormance, 





NG & WELDING CO 
152-158 Jeliff Ave. Phones. Waverly 7802-7803 


Machine that can be taken to the work. We will do immovable 
Do you know any? Write for our 


Newark, N. J. 








No. 511 


Welder’s Spectacle 


Manufactured by 


Chicago Eye Shield Co. 
Chicago 


2300 Warren Ave. 
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WELDING RODS 


For Gas Welding For Electric Welding 
Manganese 12.00 - 15.00% Carbon 1.00 - 1.45% 


ROL-MAN MANGANESE STEEL for MAXIMUM WEAR 


For TRACK WORK, MILLS, MINES, FURNACES, SMELTERS, 
i CRUSHING, SCREENING & DREDGING PLANTS 


A True High Manganese and High Carbon Product in Rolled Rods and Drawn Wire 
Presents Highest Abrasive Resistance and Maximum W earing Qualities 











Standard Sizes and Lengths Plain or Coated Samples on Request 


MANGANESE STEEL FORGE Co. PHILADELPHIA, PA. 























Superior Oxy-Acetylene Machine Company 


ae eromgy Ad of 











Welding and Cuties Apparatus, Torches, Regulators, es, Lead and Carbon Burning Out- 
, Acetylene Generators. Welding Tasz.. of Every iption. 
No. 2 Superior wean and Carbon burning outfit consists of: 
1 Superior Type ““B’’ Welding Torch, passed upon by 1 Length of 5-ply Oxygen Hose, 12% ft.............. $ 1.50 
the Underwriters. This Torch is heavily aie nickel - 1 Length of 5-ply Acetylene Hose, 12% ft.......-... 1.50 
plated, with metal handle, equipped with 7 two- SO BR GORD ei ied onc voc cabbbbe Fishes eh it ccceccces .20 
piece copper Welding Tips. No. 1 tip cam be used L Pale Welding Gesslees cad ive coccccwccsesccccesccic 50 
for Radiator Work. This Torch is a Non-Flash 5 DRI “POUR, ain chara cWededensberedesce cece 1.00 
Torch and will not flash out under any ordinary S SD und 6g0dns< scene bieehees adebshs thees<oee 1.50 
GOOUMRORR. 6 dec cn ccccccdbecoenceseevcteseseces $16.00 8 Cast Iron Rods 1 Pound Cast Iron Flux 
1 Carbon Removing Torch... .ccccccsccocccssoccccecs 1.50 3 Brass Rods 1 Pound Brass Flux .. 8.00 
2 Safety Dave LAgateh ec osc ccdccsedsnaibbiccedodes 50 3 —, Rods 1 Pound Aluminum Flux 
1 No. 30 Safety Front Oxygen Regulator with one 10 Steel Rods 
3,000- <a Gauge, registering cu. ft. and one 300-Ib. PUUED GE BOC Wes Be cvccsccrcndeseccescsascecessé $69.20 
GARB on cvcccccccceedoneescpeeeacteeccesassess 24.00 Cutting Tip can be furnished for above Outfit to cut 
1 No. 30 ye ne Regulator, equipped with one 300- steel up to 2 in. im thickmess...........ces006.- bs 
lb. Gauge and one 50-Ib, Gauge.........eeeeees 18.00 Packed in carrying a GTB ccc ccwscccnesccececcs 3.00 
No. 2 Superior Welding and Carbon Repair all makes of equipment, 
Burning Outfit, equipped with double WRITE FOR MONTHLY PRICE SHEET AND CATALOG 
gauge regulatore ........6ee0e0s> $69.20 Agents wanted in unoccupied territory. 
No. 1 Superior Welding and Carbon O _ M hi C 
o. 1, Sunerior Welding and oaroon Superior Oxy-Acetylene Machine Co. 
gauge regulators ...............- $49.10 Hamilton, Ohio, a ae Sy 


WELDERS MOULDING COMPOUND 


Every Oxy-Acetylene and Electric Arc welder has undoubtedly felt the demand for a fire resisting compound 
which could be moulded into any desired shape. When building up metal around holes in castings, and where welding 
is necessary through a machined part, such as a bearing, much time and machining can be saved in addition to making 
a neater appearing job by employing such a compound. Carbon blocks and rods have their field, but it is very lim- 
ited. ‘“‘Welder’s Moulding Compound” can not only be used wherever carbon has been, but it has a much wider 
field. Moulds can be made for any missing lugs or parts and new ones cast that have all the appearance of having 
been machined. Aluminum parts may be “‘backed-up,"” preventing the collapse of the metal when heating. 

For aligning broken sections, whether large or small, the usual shimming process may be forgotten and much time 
saved by using this compound as a cushion for the work. It can be used in hundreds of different ways, over and 
over again—it don’t wear out. The wide-awake welder will appreciate its true worth. 


5-LB. CARTON, WITH MANUAL OF INSTRUCTIONS .- - - $2.50 
Manufactured only by 


UNITED STATES WELDING CO., Inc., Minneapolis, Minn., U.S. A. 


MAKERS OF FAMOUS “U. S.”” WELDING AND'‘CUTTING APPARATUS. 


BOUND VOLUMES 


of the 


Journal of the American Welding Society 


Bound Volumes of the Journal of the Society for the year 
1922 may be obtained for $5.00 per copy by writing to the 


Secretary, AMERICAN WELDING SOCIETY 
33 WEST 39th STREET, NEW YORK CITY 


All orders must be accompanied by cash 
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Welding Carbon Products CAST IRON RODS - 


MADE FROM PIG IRON 
Columbia Round Welding Carbons (NO SCRAP USED) 
Columbia Welding Carbon Plates _ ___ _ Approximating 

Columbia Welding Carbon Paste partner cece heat ts te own ) 
Columbia Welding Carbon Flour -02%—in Sulphur (Result: A clean weld) 


Our Rods the Best by Test. Also Rods, Wires and 
Fluxes for Welding All Other Metals 


Prices on Application 





Our welding carbon products are designed especially 


for welding operations 


National Carbon Company, Inc. Bierman- Everett Foundry Co., 
Cleveland, Ohio San Francisco, Cal. 133-153 So. 20th St., Irvington, N. J. 


Specify— 
OXYG agg 


FOR CUTTING, WELDING, ETC. 


uick a yment and low prices on oxygen, hydrogen, cylinders, ‘ a 
valves, welds ing and cutting torches, regu ators, welding wire, cast A Moisture Proof Aluminum Flux 
iron and aluminum rods, fluxes, fain ~ armored rubber hose, 


ssbestce pede and peger, evgsies, ete, All ‘equipment lly Stable, Economical, Marvelous 


We are the American pioneer manufacturers of oxygen. Write 
for catalog and prices. 




















MOREY FLUX & CHEMICAL Co. 
International Oxygen Company Parkesburg, Penna. U.S. A. 


Main Offices: NEWARK, N. J. 
Branch Offices: New York, Pittsburgh, Toledo. 


QUASI-ARC SYSTEM || ge" Gaza 


Trade Mark 


Est. 1912 Inc. 1915 











We Manufacture: 


A. C. & D.C. Welding Sets By GRIND Those 
Also Weldtrodes for =) ie a \ Welds 


With 
Mild Steel a Y s 
High Carbon NY ee | STRAND 
rer we] Flexible Shaft Grinders 
| San he ; Thousands in Use 
L. W. 110 V. WELDER Gives Machinable Weld - 


\ . PRE. gw N. A. Strand Co. 
QUASI-ARC WELDTRODE CO., INC. | | SERB ge uitrnics: uc 


Peekskill, New York = es 625 W. Jackson Blvd. 














DAVIS-BOURNONVILLE COMPANY 
was merged with 
= AIR REDUCTION SALES COMPANY 
manufactures complete arc welding " $ on March 17, 1922 
equipment for all welding and cutting The Oxyacetylene Welding and Cutting products 


rpo ; i. formerly manufactured by Davis-Bournonville 
pu ; ses. Write for Leaflet 1826 B are now made and sold by Air Reduction Sales Co. 
which describes this equipment in detail. under the trade name of “Airco-Davis-Bournonvi!!' 
Westinghouse Electric & Manufacturing Co. or “Airco-D-B.” 
East Pittsburgh, Pa. (See advertisement of Air Reduction Sales Co.) 


ay GEIPEHlA wee: EQUIPMENT | 
yw OXY -ACETYLENE PROCESS 
cour 











For Gases Charged at High Pressures 


WM. WHARTON, JR. & CO., INC. 
30 Church St., New York, N. Y. 





























ONLY 
THREE 
PARTS 


See how quickly and easily the Carbic 


Generator is charged. There are no compli- 
cated and intricate parts. A water tank, a 
gas bell and cake holder which cannot be 
wrongly assembled. That's Carbic sim- 


plicity. 


The Carbic Generator, altho entirely dif- 
ferent from all others, is not an experiment. 
Under most severe tests and constant usage 
this generator has repeatedly demonstrated 
its many merits and advantages and has 
proven by its extensive use in steel mills, 
foundries, repair shops, industrial plants, 
etc., that it embodies the combined features 
of efficiency, portability and economy to a 
degree never before approached. 


Consider the Carbic System for your own 
work. 


Catalogs and complete information on re- 
quest. Write for them. 


The Carbic Line is complete, including 
generators, torches, regulators and all other 
necessary apparatus and supplies. 














Fill Tank With Water to 


Lower Line. 





Insert the: Carbic Cakes 


in Cake Holder. 


Place Gas Bell over Cake Holder 
and Swing in Rod Supports. 





Lower Gas Bell into Tank. 


Carbic Manufacturing Company 


Duluth, Minnesota 


“ me —Sailes Offices: 
NEW YORK, 141 Centre Street 


Representatives and Stocks in all Principal Cities. 


Carbic Cakes save money, time and patience, and yield a purer gas. 


ae 
; 





CHICAGO, 565 W. Washington Blvd. 
BOSTON, 27 School Street 











The Sensation of the Welding Trade 
SAFETY FIRST 


Oxy-Acetylene Welding and Cutting 


THE MATTINGLY SAFETY VALVE closes Automatic- 
ally and Instantly to stop the escape of Gas from the Tank 
should the Hose Line fail from any cause and thereby pre- 
vents Personal Injuries, Fires, Explosions, Loss of Gas and 
Burned Hose. It minimizes all dangers incident to flash-back 
and back-fire and fills a long felt want for a SAFETY 
DEVICE to be used in connection with the Oxy-Acetylene 
Welding & Cutting Apparatus. 


This SAFETY DEVICE works equally well with any make 
of regulator and does not interfere with the operation of the 
Torch. The illustration shows a typical installation. 


MATTINGLY SAFETY 


VALVES are now being < y : z B) M A T gy I N G & Y 
d by hundred f Rail- y : 

pra 4 eaik: Saisie. Steel J 3 ms 7 SAFETY VALVES 

Mills, Gas Plants, Car Man- ey, ' , 7 

ufacturers, Water Works, 


Light Plants, Coal Mines, Mig, me ye Are Giving 


Foundries, Garages, Ship —~ ~ . 
Yards, Dry Docks, Coal , ty Dependable Service 
Mines, Boiler Manufacturers, 4 . 
Tank Car Lines, Pipe Lines, ‘ by in 
Sheet Metal & Iron Works a 

and in fact all lines of in- UNITED STATES 
dustry that use Oxy-Acety- Y 

lene Welding & Cutting 


Equipment. N A V 7, yY A R D S 





Fi. 126 
Patents Pending 
This SAFETY DEVICE is sold ONLY on its merits and may 
be had by any responsible party on 30 days trial with the 


understanding that the same is to be returned if not satis- 
factory. 


PRICE: $10.00 Per Pair, Delivered, U.S.A. 


Made to fit any make of Regulator. Do not fail to give size of the Hose Connection at 
the Regulator when ordering. Complete instructions for care and operation are furn- 
ished with every pair of valves. 


If you are interested in SAFER Welding and Cutting, we solicit your TRIAL ORDER 


on the above basis. 


Yours for SAFER Welding 
MATTINGLY AUTOMATIC VALVE CO. 


Nineteenth and Olive Streets St. Louis, Mo. 














